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A B S T R A C T 
In the present study in all 21 fungi were isolated from 
rhizosphere of tomato plants cv. Pusa Ruby. The frequency of 
rhizosphere and rhizoplane fungi increased with increase in age of 
plant. The frequency of A^ . niger and A^ . flavus was highest in 
rhizosphere and rhizoplane respectively. 
The growth of R^ solani and P^ aohanidermatum was most 
inhibited by A_j. fumigatus: of E^ oxvsporum f .sp. 1 vcopersici by A. 
nidulans and of A^ . solani by A^ candidus. Least inhibition in the 
growth of all the fungi except R^ . solani was by EJ. nigricans. 
The damage to plant was more at higher inoculum densities of 
nematodes/fungi. The nematode multiplication declined with the 
increase in the level of inoculum. The minimum threshold for 
nematode and fungi are 1000 J2/g.f. and 0.50 g. mat per kg soil 
respectively. 
Least germination of seeds of tomato was observed when the 
seeds were infested with F_^  oxysporum f.sp. Ivcopersici. F. 
moniliforme. P. aphanidermatum. P. debaryanum. R. solani and C. 
Ivcopersici. These fungi adversely effect both the plumule and 
radicle. 
There no germination of seeds in standard (S) 
concentration of culture filtrates of the fungi Fj. oxvsDorum f.sp. 
Ivcopersici was most damaging at emergence stage when inoculated 
separately. Highest post emergence damping-off was caused by P. 
aphanidermatum. However, seed germination has been most inhibited 
when soil was infested with both nematodes together with R. 
sol ani. A. solani. F. oxvsporum f.sp. Ivcopersici and P. 
aphanidermaturn. Infection with ils. incognita caused more damping-
off than Rj. reniformis with various fungi in separate 
inoculations. 
Standard concentration of culture filtrate of all the 
rhizospheric fungi has been highly inhibitory to larval hatch. 
The inhibitory affect of culture filtrate decreased with increase 
in the dilution. In the culture filtrate of A^ flavus. A. niger. 
A^ tenuis and C^ . dematium the mortality was highest and hatching 
least. 
Simultaneous inoculation of plants with both the nematodes 
and fungi caused more damage to tomato than sequential inoculation 
in all the combinations. Sequential inoculation with nematode one 
week prior to the fungus inoculation caused more disease incidence 
than nematode inoculated after fungus. The multiplication of both 
the nematodes has been adversely affected when inoculted with A. 
solanj, Ei solani. F. oxvsporum f.sp. Ivcopersici. p. 
aphanidermatutn and A^ niger. The numbers of fcL. incognita have 
been more adversely affected than that of R^ reniformis. A. niger 
enhanced the damage to plants when inoculated with EJ. oxvsDorum 
f.sp. Ivcopersici. 
Leaf extracts of plants increased the growth of all the 
saprophytic fungi to a varying degree. The growth of Aj. nidulans 
and A^ fumigatus was highest in the medium with the extract of M. 
indica while that of A^ flavus. A. niger and Aj. nidulans in the 
medium with the leaf extract of R^ . communis. The leaf extracts 
has also resulted in higher mortality and at the same time 
inhibited hatching of larvae. Soil amendment with chopped leaves 
of tested plants improved tomato plant growth at the same time 
reduced multiplication of MJ. incognita and Rj. reniformis. A. 
indica was also very effective in improving the growth of plants 
and minimising the damage to plants by inoculation with nematode + 
fungus (Pathogenic) or nematode + fungus (Saprophytic) + fungus 
(Pathogenic). 
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INTRODUCTION 
The vegetables contribute an important part of daily food 
requirement in the world and play a unique role in developing 
countries like India both in economic and social field for 
increasing income as well as nutritional status of people. 
Amongst the different vegetables, tomato (Lycopersicon esculentum) 
is the most widely cultivated crop of the world. The yield of 
tomato in India is a less than those in agriculturally advanced 
countries, partialy because of poor agronomic practices followed 
in many remote areas and partialy because a huge amount of crop is 
damaged by insects, fungi, bacteria,viruses and nematodes 
(Garrett,1963; Dasgupta,1992 and Anwar and Saxena, 1993).. Plant 
parasitic nematodes alone have been reported to cause tremendous 
losses to various vegetable crops. Exact estimation about the 
losses due to nematodes are not available but it is estimated that 
they cause tremendous losses in cultivated crops ranging from $ 
250,000,000 (Hutchinson et al.1961) to $ 500,000,000 (Cairns, 
1955). Later, Taylor (1971) reported an yearly loss of $ 
372,335,00 of vegetable. The annual loss to potato in England due 
to golden nematode, Heterodera rostochiensis. alone is estimated 
to be high as $ 2,000,000 (Southey and Samuel, 1954). A committee 
of the society of nematologists had estimated that vegetable crops 
suffer 11.00% annual loss due to nematodes (Feldmesser at al. 
1971) while another committee of the Society of Nematologiste 
under the chairmanship of Dr. Julius Feldmesser estimated crop 
losses in the USA as with vegetables suffering an 11X or $ 
266,989,100 annual loss due to the parasitic nematodes. This 
would account for an average loss of $ 132.57 per hectare for 
vegetable crops in the USA. The greatest losses on a doller basis 
due to nematodes in order of severity are in tomato, bean, 
cucumber and carrot. On a percentage of crop loss basis, bean, 
brussels sprouts, carrot, cucumber and melon are given as 20% and 
green pepper and tomato as 15%. Other situations are not well 
known, but nevertheless, a considerable decrease in yield of 
vegetable crops also is caused by interaction of nematodes with 
other plant pathogens such as bacteria and fungi. 
In India, Krishnappa (1985) has summarised the crop losses 
in terms of money or percentage of area infected due to the plant 
parasitic nematode as severe to moderate in some crop areas. Van 
Berkum and Seshadri (1970) reported the annual loss of $ 10 
million from ear-cockle disease caused by Anguina tritici in 
Rajasthan. Paruthi and Bhatti (1985) reported a loss of 2.85X in 
field of wheat due to this nematode. In another report, Handa et 
al. (1985) estimated the losses in barley due to tL. avenae to the 
extent of Rs. 1687-5911 per hectare. None of our cultivated crops 
is perhaps as susceptible to root-knot nematode as the vegetable 
crops and an infestation upto 85% has been observed on tomato. 
egg-plant, okra, cucurbits, potato, tobacco, papaya, jute, cotton 
and groundnut. It becomes most uneconomic to grow potatoes and 
other vegetable crops because of root-knot nematodes (Prasad, 
1964). 
In nature, monopathogenic conditions seldom prevail. Plants 
are exposed to a variety of micro-organisms inhabiting soil 
specially those in the rhizosphere. Soil inhabiting fungi cause 
themselves damage to tomato. Plant parasitic nematodes specially 
root-knot nematode, Meloidogvne spp. and reniform nematode 
(Rotvlenchulus reniformis) are principal nematode pathogens of 
tomato. The source of infection in both is larvae surviving in 
the soil. During pathogens is of nematodes, soil fungi (both 
saprophytic + pathogenic) change the disease seenario. The 
pathogenic ones undergo interactions with nematodes causing 
tremendous damage to crops and situation termed as disease 
complex. Considerable work has been carried out on interaction 
of plant parasitic nematodes with pathogenic fungi and the 
literature has been reviewed from time to time by Gonzalez, 1982 ; 
Kleineke and Wyss,1981; Nougera and Smith 1982, Chahal and 
Chhabra, 1984, Franc and Abawi,1994 and Kathy and Lawrence, 1995 . 
On the other hand, saprophytic fungi inhibiting the 
rhizosphere have been known to accelerate the damage or reduce 
the damage (Pitcher,1965). However, very little information is 
available on the interaction of plant parasitic nematodes with 
saprophytic fungi. Some of the fungi, otherwise known as 
saprophytic become pathogenic in the presence of plant parasitic 
nematodes (Melendez and Powell,1970; Powell and Batten,1967, Sidhu 
and Webster,1977: Powell fit al.i1971, Powell, 1979). Various 
saprophytic fungi like pactvlella elliosospora. Arthrobotrvs 
oligosDora and Paecilomvces lilicinus (Jatala gi al., 1980, 
Linford and Yap,1939) known for antagonistic properties have been 
used for biocontrol of nematode. However, there are large number 
of fungi which inhabit the rhizosphere zone of the plant but not 
the fungi have been tested against nematodes and disease complexes 
involving nematode and fungus. Thus, very little information 
exists on the role of rhizosphere fungi on the interaction 
involving nematode and fungus. 
Recently, Arya and Saxena (1988) obtained very promising 
results on the effect of certain rhizosphere fungi i.e. 
Trichoderma viride. Trichothecium roseum and Eoicecum sp. on the 
interaction involving Meloidogvne incognita + Rhizoctonia solani. 
These fungi were able to mitigate the damages in crops caused by 
the disease complex involving nematode + the fungus to a 
varying degree. Therefore, there is need to study the effect of 
rhizosphere fungi on two principle nematode ie. Meloidogvne 
incognita and Rotvlenchulus reniformis together with soil 
inhabiting pathogenic fungi on growth of tomato. The present study 
is an attempt in this direction. 
REVIEW OF LITRERATURE 
Soil is a complex system containing both living and non-
living entities. The living entities are nematodes, bacteria, 
fungi, algae etc. The plant as such is parasitised besides others 
by fungi and nematodes separately and together. While plants are 
infected with fungi and nematodes together, the yield losses 
increase and in many cases manifold. This situation is called 
disease complex or interaction between nematode and fungi. The 
two components of interaction (nematode and fungi) cause much more 
losses than due to either of them separately. The review of 
literature deals with the interaction of plant parasitic nematodes 
with important plant pathogenic fungi including those present in 
the rhizosphere. 
2.1 RHIZOSPHERE MYCOFLORA : 
Rhizosphere is highly favourable habitat for proliferation 
and metabolic activity of microorganisms. The microbial 
populations have been intensively investigated by microscopic, 
culture and biochemical techniques (Parkinson and Pearson, 1967; 
Srivastava and Mishra, 1971 a) Different plant species establish 
different types of subterranean flora (Tiwari, 1995). The 
variations have been attributed to the differences in the rooting 
habits (Mishra and Kanaujia, 1974; Kanauja, 1981) tissue composit-
ion (Sikora, 1995) and root excretion products of the plants 
(Rovira,1956,59). The primary root population is determined by the 
habit created by the plants and secondary flora, however,is 
influenced by the activities of the initial population. Whereas, 
rhizosphere mycoflora is also influenced by the age of the plants 
and environmental conditions (Naik gt al,1995). Timonin (1940) 
observed that rhizosphere mycoflora is established within 3 days 
of seed germination. Further development of rhizosphere mycoflora 
depends on growth pattern of plant. Usually maximum activity is 
recorded when the vegetative growth is at its peak (Qujrati,1965; 
Srivastava,1970). Not all parts of the root system support 
similar rhizosphere population. The mycoflora is the most abundant 
in the central or crown portion of the root system and decreases 
with increasing distance in horizontal and more particularly in 
vertical, direction from the base of the stem. 
Krasailnikov et al- (1933) and Obrarztozova (1935) similarly 
recorded an increase in the rhizosphere mycoflora when the plants 
were mature. Guj-rati (1969) observed that the fungal population 
of the rhizosphere of lentil and Cicer arietinum increased from 
the seedling stage to the maximum at flowering and fruiting, then 
decreased and increased at the senesence stage when the 
dematiaceous fungi predominated. Agnihothrudu (1955,57) while 
working with rhizosphere mycoflora of 15 crop plants concluded 
that most of the fungi were present in vegetative stage on root 
surface, whereas, in soil away from the roots nearly 60X to 70X 
colonies were derived from the spores. Aspergilli were much more 
frequent than any other group of organisms . Considerable work 
has been done on the rhizosphere mycoflora of different plants 
(Inchitans and Kinoshita, 1991). 
Khanna and Singh (1974) observed that hyphal propagules of 
Fusarium spp. increased in the rhizosphere and non-rhizosphere 
with the age of plants. Whereas, spores of rhizosphere fungi also 
showed similar increase with plant age but it was more pronounced 
in non-rhizosphere soil. 
Mall (1978,79) studied the rhizosphere and rhizoplane 
microflora of potato and showed that frequency of microflora 
increased with the age of plants and was maximun in 6-8 weeks old 
plant. Rhizoplane microflora was dominated by sterile forms and 
appeared to be a better index of effects of roots on microbes than 
rhizosphere. Similarly, ^Kulshreshtha (1978) and Puhalla (1985) 
reported that rhizosphere and rhizoplane mycoflora were affected 
with the increasing of plant age. However, the frequency of 
different fungi was more just prior to flowering while decreased 
with onset of flowering. The F.oxvsDorum did not form 
heterokaryons but formed different vegetative stages. 
Resistance to fungal vascular wilt was changed during growth 
and development of plant (Bell and Mace, 1981) and further the 
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incidence of VerticiIlium was increased with age of cotton, cocoa 
and tomato (Emechebe, 1975; Resende fit al. 1995.) 
Khan et al. (1974) reported that application of oil-cakes of 
neem, groundnut, castor and ammonium sulphate resulted in an 
increase in the frequency of rhizosphere fungi of egg-plant. 
However, mahua cake adversely affected the frequency of parastic 
fungi such as Colletotrichum atramentarium, Rhizoctonia solani and 
Fusarium sp. 
Prakash et al- (1979) isolated total 17 fungi from 
rhizosphere of cauliflower and higher frequency values were 
recorded in treatments having C/N levels of 5:0, 10:0, 5:1 and 
10:1 compared to 20:0 and 20:1. The frequency of different fungi 
remained almost the same in treatments having nitrogen only, while 
population of fungi gradually decreased with an increase in the 
level of carbon. Chandra et al- (1982) studied the effect of 
streptomycin as foliar spray on the microbial population of 
bacteria, actinomycetes and fungi in the rhizosphere of tomato and 
found qualitative and quantitative changes in the rhizosphere 
microflora. Prakash et aLL- (1985) studied rhizosphere mycoflora 
of tomato and found low fungal population and frequency values 
when soil was amended with chopped leaves of Azadirachta indica, 
Chrvsanthemum carinatum. Eel iota alba. Eucalyptus globulus, 
Euphorbia hirta^ Melia azadarach^ Solanum nigrum. Tagetes erecta. 
Lowest frequency values and population of fungi were recorded with 
chopped leaves of Tagetes erecta while higher frequency values and 
fungal populations were observed in rhizosphere soil without 
chopped plant parts. 
The reasons for reduction were attributed to increase in 
activity of antagonists.lt is the aspect of rizosphere mycoflora 
which is more important. Ahmed and Saleh (1987) reported that most 
of the prevalent fungi in the rhizosphere of tomato such as 
CladosDorium herbarum^ Aspergillus spp., PeniciIlium spp., 
Acremonium strictum, Alternaria alternata, Ulocladium botrvtis and 
Scopulariopsis brevicaulisinhibited the growth of the pathogen, 
A.solani. Similar results were obtained by Sharma gt al. (1988) 
on egg-plant . The most inhibitory fungus was A.alternata followed 
by Cladosporium cladosporioidesj Penicil1ium citrinum and Phoma 
glomerata. While the mutual inhibition was observed with 
Aspergillus niger, A.clavatus, C. c1adosporioides, P. citrinum and 
Epicoccum purpurascens. 
Garibaldi et. al- (1990) reported that Fusarium spp. suppressed 
the growth of F.oxvsporum f.sp. dianthi which actively colonized 
rhizosphere of inoculated radish and melon plants upto a 7 cm 
depth in soil, whereas, highest Fusarium density was observed at 
the root tip of plants. Hornby (1990), also concluded that 
rhizosphere influenced the root infection and disease progress. 
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Biological control of root diseases has been regulated by changing 
the rhizosphere microflora by the addition of organic matter, 
fertilizers and pesticides. However, Ikotun and Adekunle (1990) 
isolated the Actinomyces species from soils which inhibited the 
growth of Sclerotium rolfsii j Botrvodiploida theobromaej 
Macrophomina phasedina, Drechslera orvzae and Curvularia lunata. 
T.harzianum isolated was an active hyperparasite which attacked 
the mycelium of target organisms and prevented their continued 
growth. El-Abyad and Ghareeb (1991) found significant variations 
in rhizosphere microflora as a result of treatment with different 
concentrations of the active ingredient of the herbicide 
'diphenamid'. 
Ogura and Hayashi (1974) found that antagonistic activity of 
Trichoderma spp. to £j. oxvsporum increased in alkaline media and 
with lower concentration of nitrogen. The nitrogen source in soil 
also reduced the activity of Trichoderma but increased the 
damping-off of cucumber by Fj. oxysoorum Logan ei al. (1984) 
isolated Penici11ium cycloium, Gliocladium roseum, Fusarium 
moni liforme, Trichothecium roseum, Trichoderma harzianum from 
sclerotia of Rhizoctonia solani on potato tubers and found 
antagonistic to or parasitic on R.solani in-vitro. These fungi 
were also effective in reducing canker severity on potato sprouts 
under laboratory conditions while incidence of stem canker and 
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black scurf was reduced in field conditions. Khara and Hadwan 
(1990), while isolating rhizosphere fungi from the tomato plants, 
observed maximum inhibition in growth of BJ. solani with culture 
filtrate of Trichoderma spp. 
Bugbee (1976) reported that Botrvtis cinera was completely 
inhibited by Penicil1ium claviforme in sugar beet tissues while 
Phoma betae was not inhibited. Brame and Flood (1983) tested two 
isolates of Aureobasidium pullulans on Alternaria solani and found 
that first was more antagonistic than other in-vitro but on tomato 
leaf surfaces both had similar effect on Aj. solani. 
Sitepu and Wallace (1984) reported that F^lataritium 
inhibited ascospore germination and mycelial growth of Sclerotia 
sclerotiorum on agar media with inhibition zones most extensive at 
20 C. Similarly, Jager and Velvis (1984) foud that Verticillium 
biguttatum had antagonistic effect on R^ . solani. Melo and Costa, 
(1987) assessed the antagonistic activity of Trichoderma spp. in-
vitro and in-vivo. However, wilting of egg-plant caused by 
Vertici 11 ium albo-atrum was reduced with T_^ hamatum and T. 
lignorum. 
Ashour et al. (1980) reported that soil inoculation with the 
pathogen increased the total count of fungi in the rhizosphere. 
The pathogen £j. oxvsporum f.sp. cepae was, however, most 
inhibited by culture filtrates of Penici11ium citrinum. 
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Chakrbarti and Basuchaudhary (1982) isolated various fungi from 
rhizosphere of healthy and diseased safflower plants and observed 
that most of the antibiotic producing fungi were antagonistic to 
Fusarium spp. 
Abdel-Rahim and Abu-Surrieh (1989) indicated that Trichodertna 
harzianum and J_^ koningii were highly antagonistic to R^ solani. 
The culture filtrate of these fungi when added to the medium 
suppressed the growth of R^ solani. However, T.koningii reduced 
the development of the disease caused by Rj. solani on okra. T, 
viride was less effective in reducing the disease. 
2.2 SEEDLING EMERGENCE: 
Bawage et si- (1992) studied that seedling emergence, 
development and vigour of tomato were decreased in soil infested 
with J2/C.C of MJ- incognita. The seedling emergence decreased 
further with increase in inoculum level of nematode. Arya and 
Saxena (1988) studied that Aspergi1lus niger and Pvthium 
aohanidermatum and their culture filtrate together with 
M.incognita significantly reduced the germination of tomato seeds, 
however A^ niger exhibited more reduction in germination followed 
by Pj. aohanidermatum. Pvthium spp. attacked on plant tissues but 
common infection on seed and radicle resulted seed rot and pre-
emergence damping-of (Hendrix and Campbell, 1973). 
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Datar (1983) found out a synergistic effect on egg-plant when 
Fusarium moni1iforme and Phomopsis vexans were simultaneously 
inoculated. Whereas , fruit rotting was found more severe when 
inoculated with both pathogens than with either of the fungus 
alone. Fahim gt al. (1988) isolated Sclerotium rolfsii. 
S.bataticola. E^ . oxvsoorum f .sp. conglutinans and Pvthium sp. 
from rhizoplane and showed pathogenic to all the sugarbeet 
cultivars. Soil infestation with S^ . rolfsii caused considerable 
pre and post-emergence damping-off^ while, infection was decreased 
gradually as inoculation was delayed after seedling emergence. 
However, 60 and 70X soil moisture stimulated infection by S. 
rolfsii than by other pathogens. Bansode and Kurundkar (1992) 
showed highest reduction in seed emergence and seedling vigour of 
brinjal var.vaishali when soil was nematised with MJ. incognita 
(J2). 
2.4 INTERACTION BETWEEN NEMATODE AND FUNGI 
2.4.1 :NEMATODE - FUSARIUM 
A fungus is an essential component of the interaction of 
system of fungus nematode complex disease and plays important role 
in the disease etiology. Considerable studies done so far firmly 
establish the involvement of plant-parasitic nematodes in 
interaction with fungal plant pathogens on various crops 
(Bergeson, 1972; Powell, 1979 ; Taylor, 1979; Mai and Abawi, 1987; 
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Riedel, 1988; Taylor, 1990; Singh fit al., 1993 Anwar and Saxena, 
1994). Fungus-nematode interactions have been classified in a 
number of ways and roles played by nematodes in such interactions 
have been examined thoroughly and are well documented (Pitcher, 
1965; 1978; Stiriling et al. 1979). Some soil fungi which are 
normally known to be non-parasitic on plants become parasitic on 
roots infected with nematodes (Powell, 1971). 
In soil an array of microorganisms are present which include 
better saprophytic and pathogenic forms. The disease development 
due to a pathogen is a sum total of interaction of all these 
microorganisms with the host and environment and form disease 
complexes which are more damaging and devastating to crop plants 
(Harrison and Young, 1941; Neal,1954; Jenkins and Coursen, 1957; 
Mountain and Mckeen, 1962; Molinari gt al.1990; Lazarovits ei al. 
1991), 
Atkinson reported as early as in 1892 an increase in the 
incidence of Fusarium oxvsDorum. the causal organism of wilt of 
cotton in the presence of root-knot nematodes Meloidoovne spp. 
Since then several interactions between nematode and fungi have 
been worked out by large number of workers. A considerable number 
of the approximately 70 described £_,. oxvsDorum formae were known 
to interact with nematodes; the most studied, were F_s. oxvsporum 
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f.sp. Ivcopersici and Fj. oxvsDoriim f.sp. vasinfectum. the 
causative agents of wilt disease in tomato. The literature has 
been reviewed by Taylor fii al. 1940; Holdeman and Graheun, 1954; 
Fielding, 1959; Myuge, 1959; Taylor and Wyllie, 1959; Jones fii al. 
1976; Armstrong and Armstrong; 1981. 
Almeida (1972) reported increase in susceptibility of tomato 
plants to F.oxvsDorum f.sp. Ivcopersici when inoculated 
simultaneously with Meloidogvne spp. While, Hadistono (1981) 
revealed more damage on tomato during concomitant inoculation with 
F.oxvsDorum f.sp Ivcopersici and Meloidogvne sp. than alone. The 
inoculation of plants with Meloidogvne sp. also resulted in 
breaking of resistance of tomato varieties to the fungus, however, 
Abawi and Barker (1984) suggested no interaction between low 
levels of the nematode, M.incognita, and F.oxysporum irrespective 
of the resistance status of the tomato plant to the nematode. 
Mani and Sethi (1987) noted an effect with F^ sol ani to reduce 
plant weight with greater damage occurring, if the nematode 
infection was established before inoculation of the fungus. 
Similarly, Varshney et a\,. (1987) observed that greatest decrease 
in plant dry weight occurred if the nematode was inoculated two 
weeks before the fungus. 
Young (1939) i? :;ated that M. incognita greatly decreases the 
resistance of tomato cultivars to wilt disease caused by £j. 
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oxvsDorum f.sp. Ivcopersici. He concluded that monogenic 
resistance of tomato to fungus was rendered ineffective by 
infection with nematode. Khan and Saxena (1969) reported increase 
in the severity of wilt disease incited by Fusarium sp. in 
presence of root-knot nematodes on okra plants. Sidhu and 
Webster (1975, 77) revealed that root-knot nematode, HJ. incognita 
prompted an increase of wilt fungus,£j. oxvsporum f.sp, lycooersici 
resul-ting in deficiency of amino acid in tomato. They also 
suggested that wilt resistance cultivar Nematex exhibited 
greatest susceptibility when both pathogens were inoculated 
simultaneously. Noguera (1980,83) and Noguera and SmitKs (1982) 
observed more growth of F.oxysporum f.sp. Ivcopersici in root 
extracts of fusarium resistant tomato when infected with 
M.incognita. There was also more colonization of roots by 
F.oxvsporum f.sp. Ivcopersici when inoculated with MJ. incognita. 
Fungal penetration was not restricted to nematode sites, but 
occurred through out the root cortex and it advanced into the stem 
via the xylem. Thus it was concluded that nematode attack appear 
to cause systemic changes in plant tissue. D'Ercole Qt 5j_. (1982) 
noted that tomato variety "Ventura" exhibited more susceptibility 
to M.incognita when F.oxvsporum f.sp. Ivcopersici was inoculated 
simultaneously than other resistant varieties, Ronita, Roma, 
Royal chico and Rosso!, while, similar results were obtained with 
VerticiIlium dahliae. Pelez £t al. (1983) found that wilt disease 
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caused by F.oxvsporum f.sp. IvcoDersid developed more in tomato 
when M.incognita was also inoculated, however, varieties Trix and 
NZ were not susceptible to fungus in absence of nematode. 
Carter et al^ (1978) pointed out that shoot dry weight of 
tomato plants was significantly reduced when inoculated with 
M.incognita and F.oxvsporum f. sp. Ivcooersici. separately and to 
fungus concomitantly. However, there was more fungal colonization 
of the vascular tissue in nematode infected plants. Similarly, 
Carter (1978) expanded the work and observed that as a result of 
previous infection of plants with Us. incognita^ the severity of 
F.oxvsporum f.sp. Ivcopersici race-1 was enhanced both in 
resistant and susceptible cultivars to wilt fungus. 
Kleineke and Wyss (1981,84), while reporting physiological 
changes as a result of infection with M.incognita in tomato 
varieties susceptible and resistant to Fusarium, found more 
stimulation of mycelial growth in the susceptible than resistant 
plants. They concluded, the root tissues were rich in 
carbohydrates, especially the reducing sugars viz., glucose and 
fructose as well as of free amino acids which might be the reason 
for plants becoming susceptible to nematode. They also observed 
increased mycelial growth in galled tissues which was correlated 
to glucasamine content of roots. Further, exudates from nematode 
infected plants were not found to contain more of carbohydrates 
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and reducing sugars which resulated in increased conidial 
germination. Similarly, galled roots of Fusarium resistant plants 
contained increased amounts of carbohydrates, reducing sugars and 
free amino-acids. Nematode infection, however, had little effect 
on the levels of these substances in shoots. 
Kleineke (1982) observed the changes in the content of auxin 
and cytokinins in tomato plants as a result of inoculation with 
M.incognita and F.oxvsporum f.sp. Ivcooersici separately and 
together. The infection with either of the two pathogens resulted 
in more increase in indole-acetic acid which might be responsible 
for early appearance of typical wilt symptoms. Cytokinin content 
increased as a result of infection with M.incognita but not with 
Fusarium. Gonzalez (1982) also showed that extract of M,incognita 
infected tonratc roots would stimulate growth and germinafson of 
F.oxvsporum. He found that these extracts contained more 
carbohydrates and amino acids than those from healthy roots. 
Jenkins and Coursen (1957) concluded that M.incognita 
prompted wilt in 100* of the plants, whereas only 50% of the 
plants expressed wilt symptoms in the absence of M.hapla. They 
found that root-knot nematode can alter the Fusarium resistance of 
their host under favourable environmental conditions. This 
suggest that root-knot nematodes may induce slight changes in host 
physiology resulting in predisposition of the host to fusarium 
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wilt. Similar results were reported where both M.haola and 
M.incognita induced wilting in Fusarium wilt resistant tomato 
cultivars Chesapeake (Bowman and Bloom, 1966; Goode and McGuire, 
1967). Bergeson ei al. (1970) and Franc and Abawi (1994) 
observed that nematode feeding causes more exudation which 
increased the propagule germination and increased wilt disease. 
In another study Bergeson (1972) found inhibition of Fusarium by 
actinomycetes. This demonstrated the importance of the fact that 
other organisms influence the disease complex. 
Pitcher (1974) and Huang (1986) observed that second stage 
juveniles of M..iavanica were not deterred from entering root tips 
and therefore caused wounding in the roots of wilt risistant 
tomato plants. Fattah and Webster (1983,89) reported that the 
organization of giant cells •induced by M..1avanica was affected 
adversely by toxic metabolites of F.oxvsporum f.sp. 1vcopersici 
about three weeks after inoculation. Cell wall and nuclei 
degenerated when Fusarium-resistant and Fusarium susceptible 
tomato plants were co-inoculated with both the organisms and when 
F. oxvsDorum culture filtrates were introduced. The capability of 
fungal filtrate to cause similar changes in giant cells as a live 
culture, supports the notion that translocatable metabolites 
detfriorated the giant cells. The nematodes themselves were not 
visibly affected in this case but other studies have shown that 
reproduction of the nematode was reduced (El-sherif and El-Wakil, 
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1991; Anwar and Saxena, 1993). 
Janowiez (1984) inoculated that potato cv. lenino with the 
culture of R^ solani var. coeruleum F. culmorum and F_j. oxvsporum 
followed by Ditvlenchus destructor and found highest damage in 
simultaneous inoculation than either of these alone at 6 to 15 C. 
Rojankovskii and Ciurea (1986) reported induced disease complex 
when Fusarium spp. and Pratylenchus penetrans were inoculated 
simulatneously. Reddy and Mani (1988) suggested that rhizospheric 
fungi such as Fj. oxvsporum^ F. solani, Rhizoctonia solani and an 
unidentified sterile mycelium resulted in the failure of second 
stage juvenile emergence of MJ- .iavanica from egg-masses. 
2.4.2: NEMATODE - RHIZOCTONIA 
Golden and Van Gundy (1972,75) noted that entrance of the 
fungus facilitated by the ruptures made by the root-knot nematode 
in the roots. Rj. solani was specifically attracted to H^ incognita 
gall tissues responding to stimuli which originated from the 
galled roots and passed through semi-permeable cellophane 
membrane. Similarly, Hazarika and Roy (1974); Sankaralingam and 
McGawley(1994) observed that the number of galls on roots as well 
as the number of egg masses were significantly greater in egg-
plants inoculated with M^ . incognita. R. reniformis and Rj. solani 
together than in those inoculated with nematode alone. Van Gundy 
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et a1. (1977) reported that 28 days after inoculation of plants 
with MJ. incognita, the galled surface segments were abundantly 
colonized by Rj. solani sclerotia, which soon began to germinate, 
however, development of infection on tomato plants by BJ. solani was 
delayed by three to four weeks when plants were inoculated with 
the fungus + nematode simultaneously. 
Chhabra et al. C1977); Srivastava and Singh (1991) revealed 
more reduction in growth of okra and tomato when inoculated with 
M. incognita and R.solani simulatneously. Sharma and Gill (1979) 
found that both the pathogens together reduced the growth of 
plants more than either of them alone. Nematode multiplication 
was also more when plants were inoculated with M.incognita alone, 
but with R.solani before nematode inoculation, there was less 
multiplication of t*'^  nerr.atode. Chahal and Chhabra (1984,a,b) 
observed that the tomato seedling inoculated with M.incognita and 
R.solani separately or in combination showed a significant 
reduction in shoot length, shoot and root weight as compared to 
uninoculated plants. Inoculation of plants with both the 
pathogens simultaneously resulted in more reduction in growth but 
inoculation of M^ . incognita three weeks prior to Rj. solani 
significantly reduced the growth characteristics of plants. Both 
the number of galls and highest population build-up of nematode 
were observed when inoculation of plants was done with nematode 
three weeks prior to fungus. The germination of seeds of tomato 
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was reduced to 18X and 38X when inoculated with MJ. incognita and 
R. solani respectively. Hasan (1985) revealed that Pvthium 
aohanidermaturn and Rhizoctonia solani were both found to interact 
with MJ. incognita on chilli, causing some loss of nematode 
resistance in the two cultivars tested, whereas, in tomato 
cultivars resistance to Mj. incognita was reduced in the presence 
of Rj. solani and Sclerotium rolfsi i (Hasan and Khan, 1985). 
Husain et al- (1986) observed that S02, N02 and C02 
pollutants resulted more reduction in disease due to R.solani than 
due to HJ. incognita and Rotvlenchulus reniformis separately 
whereas concomitant inoculation with both the pathogens exhibited 
greatest suppression in plant growth. Ho Yul Choo gt al. (1990) 
reported that disease incidence of damping-off and rate of 
emergence of seedlings varied with the host plants in when 
inoculated with nematode and pathogenic fungus. The seedling 
emergence was severely reduced by co-inoculation with root-knot 
nematode and Rj. solani in cucumber and pepper, but that tomato 
was not much affected. Damping-off incidence was also severe 
in plants infested with the root-knot nematode and R.solani 
together. 
Khan and MiiHer (1982) reported that following infection of 
Mj. hapla. mycelial growth of R^ . solani was more abundant on galled 
regions of radish roots than on non-galled areas. Nath ai al-
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(1984) pointed out that ^L .iavanica. when inoculated at sowing 
time along with three test fungi increased the percentage of 
damping-off in tomato seedlings, especially with gj. solani. P. 
debarvanum. Similarly, Nath and Kamalwanshi (1989) reported that 
M. .iavanica also interacted with fungi, not usually thought as 
pathogenic, such as that Rhizopus nigricans and Penici11iurn 
djqitatum. caused significant root necrosis in the presence of the 
nematode. 
Sharma gt al- (1981) observed that root-rotting increased 
when okra plants were inoculated with Mj. incognita and Rhizoctonia 
bataticola. together resulted 37.3X root-rot after 48 days of 
inoculation as compared with fungus alone (12.70%). Phenol 
proteins and proline contents were more in nematode infected roots 
while proline alone was more in simultaneous inoculation with 
nematode and fungus. Similarly, Chhabra and Sharma (1981) 
indicated that M^ . incognita alone did not cause pre-emergence 
damping-off of okra and egg-plant but germination was 
significantly reduced in bot^ species when inoculated with M. 
incognita and R^ . bataticola together. 
Singh et aj.. (1991) indicated greatest reduction in plant 
growth when Mj. incognita and BJ. solani were inoculated 
simultaneously than either of them alone, however, they found a 
little damage when Aspergillus niger and M.incognita were 
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inoculated concomitantly than in other combination. 
Shah gl ^ . (1993) reported that M^ . .iavanica. A. niger and R. 
solani pathogenic to chilli crop resulted greatest reduction in 
plant growth when they were inoculated in with various combination 
but MJ- -iavanica caused more damage with R^ solani than Aj. niger. 
They also observed that both fungi exhibited antagonistic effect 
with nematode. 
Goswami et al- (1976) observed more wilting of tomato when 
inoculated with M..iavanica three weeks prior to infection with R. 
bataticola. than with simultaneous inoculation with fungus or with 
fungus three weeks before nematode. 
Goel and Gupta (1986) reported reduction in growth of the 
seedling of chickpea when the plants were inoculated with M. 
javanica and Rj. bataticola simultaneously or alone but the galling 
was significantly reduced when the seedlings were inoculated with 
nematode followed by fungus. 
Khan and Saxena (1969) and Khan gt al- (1971) revealed that 
R.solani alone reduced the emergence at cauliflower seedlings but 
the combined inoculation of soil with R.solani and 
Tylenchorhvnchus brassicae resulted in more adverse effect on the 
emergence of seedlings. Kumar and Sivakumar (1981) observed that 
Rotvlenchulus reniformis and E^ . Solani resulted in greatest 
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wilting in okra plants that either of thaii alone. But in studies 
where nematode inoculation preceeded the fungus, wilting occurred 
earlier than plants were inoculated, first by the fungus. Kotcon 
et al. (1985) observed, Pratvlenchus penetrans increased the 
infection levels of Colletorichum coccodes and Ba. solani on Russet 
Burbant potato roots but the interaction had no effects on yields 
even in the presence of the wilt fungus Vertici11ium dahliae 
(Scholte, and'S'Jacob, 1989). 
2.4.3: NEMATODE-VERTICILLIUM 
Synergistic and additive responses between Vertici1 lium spp. 
and several species of plant-parasitic nematodes have been 
reported over the years. The majority of these interactions occur 
with the root-less ion -isratodes, Fratylenchus spp. and potato cyst 
nematodes, Globodera rostochiensis and Gj. pall ida. Synergistic 
interactions have been exhibited in terms of earlier symptom 
development, highest disease incidence and severity (Harrison, 
1971: Burpee and Bloom, 1978; Conroy et al. 1972) and lower 
yields, Rowe et al. (1985); Franc! et al. (1987) and MacGuidwin 
and Rouse (1990b) as compared with the sum effect of the two 
pathogens separately. 
Mckeen and Mountain (1960) reported synergism between the 
Vertici 11 ium spp. and the £j. penetrans in the etiology of egg-
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plant wilt. At low and intermediate levels of fungus inoculum, the 
incidence of wilt increased in the presence of the nematode and 
number of nematodes within root increased in the presence of the 
fungus. As the fungus inoculum increased, this latter effect 
disappeared. Similarly, Mountain and Mckeen (1961); Faulkner Qt 
al. (1970) have extended this work to tomato and pepper. The final 
population of P.oenetrans was higher in the presence of 
Vertici1lium than in its absence, especially with egg-plant and 
tomato. 
A positive correlation was observed between Pratvlenchus 
thornei and the severity of V.dahliae wilt on potato, where there 
were fairly high nematode populations. Even cultivars relatively 
tolerant to VerticiIlium sustained losses of 30 to 40* in the 
prese'-ie c* ^ t'-'Crnei although the nematode a'one die not 
appreciably reduce the yield,(Gould, 1974; Krikun and Orion,1977). 
Martin et al. (1981,82) pointed out that potato, infected 
with y_^  dahl iae and Pj. penetrans together, were more severiy 
darr.aged than infected with either of the patf~oge^ ' alone. 
Infection with nematode reduced the incubation period of the 
fungus as well as the yield of potato. The synergism was obtained 
when the V^ dahl iae was combined with P^ penetrans but P_^ crenatus 
did not react with fungus; P_^ scribneri interacted slightly, (Rowe 
and Riedel,1984). Riedel and Rowe (1985) have shown that of three 
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common species of Pratylenchus found in Ohio potato fields 
(P.crenatus. P.oenentrans and P.scribneri). only E^ . penetrans 
consistantly interacted with ^ dahliae. The nematode enters 
roots primarily in the zone of root elongation, while migration 
and feeding is restricted to the cortical cells. Riedel Qt 
al.(l985) proposed a synergistic interaction between V« dah1iae and 
P.penetrans on potato early dying disease where fungi and nematode 
induced severe yield losses which may result when both the 
organisms are present. Davis et al. (1986) sugested that potato 
cultivar 'Butle' reduced the population of P.nealectus in both 
soil and roots whereas incidence of V.dahliae was higher with 
potato cv. Butle than with Russet, Burbank when nematode was 
present simultaneously. 
Jaccbsen (1974) indicated that presence of M^ haple increaseo 
the severity and decreased the incubation period for Vertici11ium 
spp. on potato. A synergistic interaction resulted more damage in 
plants and yield. Overman and Jone (1977) pointed out that when 
two weeks old tomato plants growing in soil Tnfested with 
Belonolaimus longicaudatus. Criconemoides sp. and KL. incognita 
were inoculated with V^ albo-atrum. fresh weight of plants was 
reduced to a greater degree than with the fungus alone. Jacobsen 
et al. (1979) reported that the populations of i^^ haola were 
increased in root system of potato plants in the presence of 
V'albo-atrum than in plants infected with nematode alone, however, 
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M.hapla also increased the severity of V albo-atrum infection in 
the field of potato crop. 
Shoemaker and Barker (1979) showed that H.Tncoqnita had 
synergistic effect with V.dahliae in tomato plants but reduction 
in plant growth increased when both the pathogens were inoculated 
in plant soil. Koton et al. (1985) reported that a greatest 
reduction was found in growth, foliage weight and tuber yield of 
potato when V>dahliae. Colletotrichum coccodes and R.solani were 
present with P.penetrans in crop soil. However, additive 
interaction was observed when Pj. penetrans and V^dahl iae 
combination was followed. 
Wheeler and Riedel (1994) tested the individual effect of 
nerriatocSes anc fung>^ s and found out that Vertici 11 lurr, oahl iae and 
Pratvlenchus penetrans caused significant yield losses in two year 
old potato crop while Pj. scribneri caused in a year old plants. 
Whereas, fungus caused more decrease in reproduction of P. 
penetrans than P_^  scribneri however, when both ne-^ .atccJe spec-lea 
were present in soil the population of P_^  penetrans was more 
stimulated than other nematode species. 
A synergistic effect between y_j. dahl iae and Globodera oal 1 ida 
on potato was observed on inoculation with the nematode at 
planting and with the fungus at emergence of seedlings. (Franco 
OQ 
and Bendezu,1985). Similarly, Storey and Evans (1987) found that 
G. pal 1ida assisted the fungus to evade defence mechanisms in the 
root by opening an invasion channel for the fungus to the vascular 
system. 
Leiz et gj. (1993) worked out the effect of inoculum level of 
V .chlamydosco-^ iurr: ana inoculum densities of M .incognita on tomato 
plants and concluded that when roots were extensively colonised by 
V. chlamydosDorium the penetration of juveniles was not affected. 
Colonisation of the rhizoplane depended on initial fungal inoculum 
and on galling caused by NL. incognita; higher fungal and nematode 
inoculum levels resulted in greater colonization of the roots. The 
fungus was least effective in controlling M_s. incognita at high 
nematode densities. 
2.4.4: NEMATODE-OTHER FUNGI 
Taylor (1979); Webster (1985) and Swarup (1990) have 
discussed the interactions between plant parasitic nematodes and 
other orgar-'SHs on plants. They concluded that Meloidogyne spp. 
and other organisms caused disease complexes. Other aspects also 
discussed include the interactions of nematodes with microbes 
benefical to plants and the direct effect of microorganisms on 
nematodes populations. 
Some investigators have shown that saprophytic fungi which 
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are non-pathogenic on plants caused extensive decay of the roots 
infected with root-knot nematodes. Some species of pythium 
(P.aphanidermatum. P.ultimum) and Phvtophthora parasitica. 
Sclerotium roTfsii and Colletotrichum coccodes are prominent 
amongst the root-rot fungi that are known to interact with 
different plant parasitic nematodes. The role of nernatodes is 
mainly in assisting the fungal pathogen in its pathogenesis and 
increasing host susceptibility. Nematodes, by wounding, provide 
access to the fungal pathogens to root tissue (Inagaki and 
Powell, 1969). Kathy and Lawrence (1995) were found that the 
population of Heterodera glycines was reduced in the presence of 
F. solani. Fungus colonized epidermal and corticals cells 
adjacent to developing juveniles of nematode and synctia induced 
within the plant tissue. 
Szezygiel (1983); Khan (1993) and Hasan (1993) have suggested 
the role and mechanisms of interactions between nematodes and 
other pla-.t pathogens. They stated that non-pathogenic fungi may 
becorr.c pathogenic in simultaneous inoculation with netiatcdes. '^'-•e 
mechanism in these interactions was obviously physiological 
because the plants were exposed to these fungi that had earlier 
been exposed to Mj. incognita for three to four weeks because of 
the period necessary for attaining a state of high metabolic 
activity in giant cells. 
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Jenkins and MiiHer (1976) and Sinha st al. (1979) observed 
the effect of interaction between Meloidogvne spp. and Alternaria 
solani and Ozonium taxonum. var. oarasiticum on tomato and brinjal 
plants. They found more galling on plants when nematodes were 
inoculated alone while simultaneous inoculation of pathogens 
reduced the harmful effect of each pathogen separately. Jamal 
(197S) reported an increase in the root-knot galls when the 
seedlings were inoculated with Sphaerothica fuliginia and M. 
incognita together as compared to root-knot nematode alone. Khan 
et al. (1981) reported that the weight and height of egg-plants 
decreased when the plants were inoculated with Phomopsis vexans 
and M_5. incognita together but fungus also reduced the root-knot 
galling and final populations of NL. incognita. However, Nath et 
al. (1984) found that M^ .iavanica increased the extent of damage 
by pre and post emergence phases of damping-off caused initially 
by Pythium, Fusarium and Rhizoctonia. Anwar and Saxena (1994) 
revealed that Alternaria solani reduced the population of 
Rotylenchulus reniformis on egg-plant. The fungus with nematode 
infection decreased fruit weight as well as number of fruit rroi^e 
than when inoculated with either of the pathogens. 
2.5: EFFECT OF ORGANIC AMENDMENT OF NEMATODE : 
Khan (1969) concluded that soil organic matter has important 
correlation with microbial activity in soil. Colonization and 
32 
heterotrophic succession of different phyto-pathogenic fungi lead 
to decomposition of soil organic matter. Several kinds of organic 
additives have been found effective in suppressing phytonematodes. 
Different possible mechanisms in this suppression of nematodes 
have been implicated such as the disintegration produced chemicals 
directly toxic to nematodes and the increase in the population of 
natural enemies which attack nematode, development of resistance 
in plant and improvement in soil texture. (Soso Moss st al. 1974; 
Pandey, 1995). 
Singh and Sitaramaiah (1967) showed that addition of green 
leaves of Azadirachta indica. Melia azadarach. Cassia fistula. C. 
occidental is. Crotolaria .iuncea. Sesbania aculeata and sawdust to 
soil infested with Meloidogyne .iavanica significantly reduced the 
inciderice of roct-knot in okra and tomato. 
Field experiments had shown that amendments of soil with 
green leaves of C^ occidental is. sawdust and urea caused an 
increased growth of plants and reduced incidence of root-knot. The 
residual effect of one amendment was sufficient to reduce root-
knot in a succeeding crop in the same field. Nath et aj_. (1982) 
reported that the extracts of Argemone mexicana showed nematicidal 
properties when applied to soil infected with nematode. Studies 
with application of decomposed plant of A^ . mexicana and 
replacement of soil from Aj. mexicana grown field indicated that 
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the nematostatic principle is released in soil through root and 
the efficacy of the same is retained even after decomposition of 
plant material. 
Haseeb gt fil. (1978) reported greatest reduction in number 
of HoDlolaimus indicus. Tvlenchorhvnchus brassicae. Tylenchus 
filiformis and Aohelenchus absari in soil amended with Calotropis 
procera . Similarly, Haseeb and Alam (1984) observed greatest 
reduction in the population of total Tylenchids when the soil was 
amended with flowers of Iresine herbsti i followed by Syzygium 
cuminii. The highest increase in plant growth was observed when 
soil was amended with chopped flowers of Ricinus communis. 
Jain and Bhatti (1988) observed maximum shoot weight and 
length with minimum galling incited by M^ . .iavanica when the leaves 
of Azadirachta indica were allowed to degrade in soil for a 
period of 6 weeks before transplanting. However, Abid and Maqbool 
(1991) observed a significant reduction in population of M. 
,iavanica on tomato and egg-plant when treated with the extracts of 
oil-cakes of castor, mustard and neem leaves. 
Tiyagi ejt aj.. (1990) reported that extract of lemongrass was 
most effective in suppr-essing root-knot development on tomato and 
egg-plant caused by M.incognita but efficacy was slightly less in 
the case of Rj. reniformis attacking plants while Tvlenchorhvnchus 
brassicae was found to be comparatively least affected by the 
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treatement. However, plant growth also improved with different 
concentration of leaf extract. Similarly, Facknath and Jadunandan 
(1990) reported leaf extracts of Aj. indica and T^getes erecta 
suppressed nematode juveniles in the soil and reduced 
significantly the number of galls on Meloidogyne infested tomato 
plants. 
Akhtar et aj.. (1992) studied the effect of bare root dip 
treatments with leaf extracts of Melia azadarach and Calotropis 
procera on nematode and found a significant reduction in root-knot 
development incited by fL. incognita on tomato and Capsicum annum. 
C. orocera was more effective. 
Wani (1992) reported that population of Mj. incognita was 
reduced when seeds of okra were soaked in leaf extract of 
Azadirachta indica. the plant growth was also increased with 
increasing duration of soaking. Owino et al. (1992, 93) reported 
that root dip of seedlings in the extracts of leaves of Datura 
metal. Ricinus communis and Galium aparinoides Tagetes patula. A. 
Indica significantly reduced the incidence o-^  M^ incosmts on 
okra. Gall ratings and number of juveniles of H_^ incognita and M. 
•iavanica were lower in soil amended with organic wastes. The 
amended soil supported plants with heavier shoot and root system 
and extracts from soil in which mustard had decomposed for 16 days 
or more significantly inhibited egg parasitism. 
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Singh et al. (1990) reported that Aj. indica was the most 
effective soil amendments against MJ. incognita on tomato in a pot 
experiment. Castor and mustard leaves were noticeably less 
effective. However a mixture of neem + mustard and neem + castor 
leaves were more effective than neem alone. Rao and Reddy (1992) 
found out that soil amendment with leaves of Brassica camoestiris. 
Pedilenthus tithvlymaloides. Ricinus communis.Azadirachta indica 
and Calotropis procera were as effective as carburofan to reduce 
the population of hL. incognita on tomato. 
Siddiqui and Alam (1988) reported that in pot experiments 
soil application with chopped flowers, leaves of Tagetes lucida. 
T. minuta and I_s. tenuifol ia resulted in a significant reduction 
in the population of R.reniformis. Tylenchorhvnchus brassicae. 
Hoplolaimus indicus. Helicotylenchus indicus and Tvlenchus 
filiformis on tomato and egg-plant with a corresponding increase 
in plant growth. 
Harrreec ('S70) studied the effect of incorpo'-ating seven 
different organic material in the ratio of 1:3 in soil on the 
incidence of root-knot nematode on tomato caused by Meloidogyne 
species. The leaves of Crysanthemum coronatium. Melia azadarach, 
Tagetes patula. Datura fastuosa and Nerium indicum had been 
allowed to decompose for 6 weeks. It was found that the addition 
of these organic matter reduced the incidence of Meloidogyne spp. 
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The incorporation of C^ . coronarium. Mel ia azadarach and T^ . patula 
were more effective in reducing nematodes and at the same time 
increasing plant growth. Yuhara (1971) reported that the nematode 
population gradually decreased when the chopped plant material of 
crotolaria or marigold was applied to the soil infested with 
Meloidogyne haola on sugarbeet. 
Husain et al. (1984) reported that the root dip treatment of 
Solanum melongena seedlings with margosa or marigold leaf 
extract,aldicarb, decaris, mustard cake or carbofuran considerably 
reduced development of M.incognita as compared to the treatment 
with Piperzine citrate, chenopodium oil and ground nut cake. 
All the treatments were better for improvement in plant growth but 
for disease management standard concentration of the leaves was 
more effective. 
Goswami and Vijaylakshmi (1986a,b) conducted pot trials for 
testing the nematicidal properties of Andographis paniculata. 
Clendula officinal is. Enhydra f luctuans and Solanum khasiarur. 
against root-knot nematode, M^ . incognita in tomato and reported 
that all the plant material reduced galls and nematode 
populations, C^ officinalis and E^ fluctuans being more effective. 
Further they screened different oil cakes against M^ incognita in 
tomato cv. Pusa Ruby. They found that leaves of Eelipta alba. 
Cannabis sativa. Ricinus communis and oil cake of Carthamus 
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tinctorius were most effective in reducing the nematode 
population while leaves of CameIlia sinensis were not effective. 
The number of galls/g roots was reduced by extracts of all the 
plants especially gclipta alba. Shorea robusta and Datura metal. 
Similarly, they further (1987) observed that the toxicity of 
exudates frorr. the soil amended with neem cake and castor cake to 
M. incognita increased upto 3 weeks of decomposition, where it was 
maximum, then decreased and by 6^^ week it was almost negligible. 
Castor cake was more toxic at 4^" and 5^" week than neem cake. 
Verma (1986) reported that spent mushroom compost gave the least 
root-knot index followed by cake or ground seeds of Melia 
azadarach. while, Castillo (1985) reviewed the use of agricultural 
and industrial by-products in the control of nematodes. 
Alam (1991) reported that oil cakes of mahua (Madhuca 
indica). castor (Ricin cusommunis). mustard, neem (Azadirachta 
indica) and ground nut reduced the population of plant parasitic 
nematodes on tomato, egg-plant, chilli, okra, cabbage and 
cauliflower, Mahua oil cake was phytotoxic to all test crops 
except egg-plant but it lost its phytotoxicity when mixed with 
other cakes. 
Khan et al. (1973,74,75,79) found multifold increase in the 
rhizosphere population of saprophytic fungi with application of 
oil-cakes in soil prior to transplantation. Parasitic fungi and 
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nematodes were, however, suppressed. Such saprophytic fungi were 
claimed to be capable of producting toxic metabolites in 
rhizosphere. Presence of high population of such fungi in the 
dose vicinity of roots where nematode population is concentrated 
may be partly responsible for suppressing the nematodes. Culture 
filtrates of certain rhizospheric fungi like Curvularia 
tuberculata. Penicillium coxy1oohi1 urn. Asoergillus niger. 
Trichoderma lionorum and He1mi nthospor i urn nodu1osum exhibited 
toxic to HoDlolaimus indicus. Tv1enchorhvnchus brassicae. 
M.incognita and Rj. reniformis (Arya and Saxena 1988; Anwar and 
Saxena,1992). 
2.6: EFFECT OF PLANTS EXTRACTS ON NEMIC MORTALITY AND HATCHING: 
Sayre et fj.- (1964) extracted substances from residues of rye 
and allowed them to decompose under appropriate conditions in 
soil. Three substances were further purified and tested in-vitro 
for their nematicidal action against plant-parasitic (M.incognita 
and P.penetrans) and saprophytic nematodes. They found a linear 
relationship between the concentrations of decomposition products 
and the percentage of nematodes immobilised or killed in solution 
and in soil. Concentrations immobilising 50X of the nematodes in 3 
hours were 380 ppm for M.incognita. 440 ppm for P.penetrans and 
3500 ppm for the saprophytic nematodes whereas concentrations of 
410, 540 and 3200 ppm, respectively, killed half of these 
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populations in 24 hrs. In soil, 1350 ppm was needed to kill 60% of 
M.incognita and 2100 ppm for P.penetrans but the preparation was 
ineffective against saprophytic nematodes. 
Desai sit si-(1973) screened 26 plant extracts against a mixed 
population of H.. incognita and tL. incognita acrita for 12 hours. 
Out of these plant extracts, 13 showed strong nematicidal 
property, viz, Ageratum convzoides L. (95.65%), Allium sativaum 
i^ anacardium occidental is (81,70X), Argemone mexicana (99.30X), 
CaloDhvllum inoDhvllum (99.00 X), Citrus reticulata (86.50X), 
Datura stramonium (71.25), Hydrocarous laurifolia (96.10X), 
Holarhena antidvsenterica (72.52*), Mamordica charantia (37.21X), 
Ocimum sanctum (57.62%), Vernonia anthelmintica (74.07%), and 
Vinca rosea (79,50%). 
Husain and Masood (1975b) reported that the extracts of 
leaves, seeds or flower of a large number of plants possessed 
nematicidal properties against He1i cotv1enchus indicus and 
Tvlenchus filiformis or Tylenchorhvnchus brassicae. Vijaylakshmi 
et al- (1979) screened 50 indigenous plant products for their 
nematicidal property against M.incognita at 100% and 50% 
concentration levels. Cent percent mortality of larvae was 
recorded with madar (Calotroois procera). bhangra (Eel iota 
alba),neem (Azadirachta indica). dhatura, bhang (Cannabis sativa). 
pudeena (Mentha piperita) and DBCP (1000 ppm), besides, bhailawa 
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(Setnecarpus anacardium) at 24 hrs exposure and sarpgandha 
fRauwolfia serpentina), ajowan (Trachyspermum amtli) kalazeera 
(Vernonia anthelmintica). tulsi (Ocimum SELM.) and DBCP (1500 ppm) 
at 48 hrs exposures, Datura stramonium at 10X concentration in 24 
hrs exposure and at 5X concentration in 48 hrs exposure gave 100X 
mortality. 
Tabil and Walia (1995) reported that the hatching of 
juveniles of Mi. incognita was considerably suppressed when eggs 
were exposed to 'S' concentration if Chenopodium filbum and JLi. 
murale. The inhibition of hatching decreased with increase in 
dilution of aqueous shoot and root extracts of both plant species. 
Chatterjee and Sukul (1980) exposed, in-vitro. batches of 50 
juveniles of Mj. incognita, from Hibiscus esculentus. to petroleum 
ether, chloroform and ethanol extracts of sundried leaves of 
Tragja involuerata. Peri strophe bicalvculata and Acanthoceohal us 
kadamba and found that the petroleum ether extract of A.kadamba 
and T.involuerata were most nematicidal followed by the chloroform 
extract of P.bicalvculata. Hasan and Jain (1984) tested the 
aqueous extracts of fresh leaves, stem and roots of Parthenium 
hvsterophorus at different dilutions against M.incognita and 
H.dihvstera and found that at each concentration aqueous leaf 
extract killed more nematodes than the root and stem extracts. At 
the lowest effective concentrations of leaf extracts, 100X 
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mortality was observed after 24 and 48 hrs of exposure for 
M.incognita and H.dihvstera respectively. 
Siddiqui gt al. (1984) reported that the latex of Euphorbia 
nerifolia. E. tirucaiti. Pedilanthus tithvmaloides. Calotroois 
procera. Thevetia paruviana and Nerium indicum was highly toxic to 
Hoplolaimus indicus. Helicotvlenchus indicus and Tvlenchus 
filiformis in-vitro. The toxicity increased with an increase in 
the concentration of latex and exposure period. 
Gowda (1972) reported that in-vitro neem (Azadirachta indica) 
cake extract significantly reduced hatching of M.incognita eggs. 
Toida (1972) in another experiment reported that hatching of 
Meloidogyne sp. was significantly inhibited in an aqueous extract 
of leaves, stems and roots of Mexican marigold, Tagetes minuta. 
Husain and Masood (1975a) reported that the aqueous solution of 
powdered leaves of Azadirachta indica. Chenopodium anthelminticum. 
Jasminum aroborescence. Tamarindus indica. Tagetes erecta. Annona 
squamosa and Aloe barbadens. seeds of Phaseolus lunatus. 
Trichosanthes anguina and Momordica charantia and flowers of 
Cuscuta reflexa inhibited hatching M.incognita in laboratory 
tests. Maximum inhibition of hatching occurred with A.barbandens. 
A.indica. C. anthelminticum. Gowda and Setty (1979) reported from 
in-vitro studies that the hatching of larvae from fresh eggs of 
M.incognita soaked for 24 hrs in water extract of neem 
42 
(Azadirachta indica) cake was significantly reduced by a 1:10 
dilution of the extract. Survival of the hatched larvae in the 
1:10 and 1:1000 dilutions was significantly less than in the 
control. 
Jain and Hasan (1984) tested the effect of aqueous extract of 
fresh leaves, seed and pod shell of soo-babool (Leucaena 
leucoceohala) at dilutions of s/10, s/100, s/IOOO on hatching of 
M. incognita eggs after 3 days. They observed that the inhibition 
in hatching of eggs increased with an increase in concentration 
of solution. Leaf extract proved to be highly toxic followed by 
seed and pod shell extract. 
Jain St. &1.(1986) studied that nematicidal property of leaves 
of Araucaria cooki i and Biota orientalis alongwith weeds viz; 
Calotropis orocera. Verbasian enceloides. Catharanthus 
roseus and Eichornia crassipes against M.incognita. S/10 
concentration of extracts of all the plants except Ej. crassipes. 
showed siginificant reduction in hatching 
Nandal and Bhatti (1986a) reported that the larval hatch 
was significantly less after 3, 6 and 9 days exposure of 
M..iavanica egg masses to leaf extracts of Calotropis orocera. 
Datura stramonium. Ricinus communis and Xanthium strumarium as 
compared with control. The 1:5 dilution of each extract was 
significantly better in reducing of hatching. 
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Patel fit al. (1987) studied the effect of leaf extracts of 
iDomea fistula against larval-hatching of M.incognita and 
M.iavanica. using exposure periods of 24, 48 and 72 hrs. Egg 
hatching was inhibited at all the 3 exposure periods. Sasanelli 
and Vitro (1991) reported that leaf and root leachates from 
Tagetes erects and T.sianata have no nematicidal effects when 
tested on the hatching of Globodera rostochiensis in a laboratory 
experiment. Antagonistic effects of leaf and root extracts of 
T.erecta were evident on inhibition of egg hatching. Sharma and 
Trivedi (1992) investigated in-vitro the effect of root extracts 
of Ocimum sanctum. Tagetes erecta. Euphorbia hirta. Artemisia 
absinthium and Acgle marmelos on hatching of M.incognita and found 
that root extract of tagetes was the most effective in reducing 
hatching followed by ociRurr., artefnsia, acle and euphorbia 
The cakes as well as water soluble fractions of neem, mahua, 
groundnut and castor were toxic against Hoplolaimus indicus. 
Rotvlenchulus reniformis. Tylenchorhvnchus brassicae and 
Helicotvlenchus erythrinae. Tnese also inhibited larval hatching 
of M.incognita(Hasan and Saxena 1974, Singh gt al.1980). 
Nandal and Bhatti (1983b) screened leaf extracts of 30 plants 
for their nematicidal activity against M..iavanica and reported 
that the extracts of all the plants effectively killed larvae at a 
dilution of 1:5. Only extracts of Amaranthes gracilis. 
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ChenoDodiutn album and Ricinus communis gave highest nematicidal 
activity at 1:40 dilution. It was also revealed that even at 
shorter exposure, larval mortality was high. 
Kumari Qt^ ^ . (1986), studied the effect of water and 
methanolic extracts of leaves, stems and buds of Datura 
stramonium. Icornea carnea. Taoetes patula and Lawsonia alba on the 
second stage larvae of Tvlenchulus semipenetrans and Annuina 
tritici and found that the methanolic extracts of leaves, stems 
and buds caused 75-100% larval mortality of T.semi penetrans and A-
tritici at 1:5 dilution. Larval mortality in oil extracted from 
seeds of D.stramonium and L.alba was 65-90%. 
Haseeb £t ^ . (1982) reported nematicidal activity of aqueous 
extracts of Mentha viriois. Em&lica officinal is and Carrissa 
carandas against M.incognita larvae in-vitro. Mentha viridis. 
Cassia fistula. Cordia mvxa. C.carandas. Clocasia antiquorum and 
Dalbergia sisso were active against Rotvlenchulus reniformis. 
Mahmood gt al. (1982) reported that leaf extracts of 
Anagallis arvensis and seed extracts of Linum usitatissimum and 
Sida cordifolia were highly toxic to R.reniformis and 
M.incognita. However, mortality rate was increased with 
increasing the concentration of plants extracts and increasing 
exposure period. Whereas, Nath gt JILL. (1982) reported that all 
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the larvae of H^ iavanica were immoblised within 24 hrs in 1:5 and 
1:10 dilutions of extract of Argemone mexicana. When these larvae 
were transferred to distilled water, nematodes failed to regain 
their activity, thereby indicating the nematicidal property of A. 
mexicana. 
Hasan and Jain (1984) tested in the laboratory aqueous 
extracts of fresh leaves, stem and roots of Parthenium 
hvsteroDhorus against HL. incognita and He1icotv1enchu1 us dihvstera 
and reported that at each concentration aqueous leaf extract 
killed more nematodes than the root and stem extracts. At the 
lowest effective concentration (1:50) of leaf extract, 100X 
mortality was observed after 24 and 48 hrs of exposure for M. 
incognita and its. dihvstera respectively. 
Vijaylakshmi and Goswami (1S85} reported that the aqueous 
extracts of flowers and plant respectively of Calotroois orocera 
and Cuscuta reflexa tested at various concentrations against 
larvae of Mj. incognita for 24 hrs showed only 10X mortality of the 
larvae at the higher concentration. While, Goswami and 
Vijaylakshmi (1986b) studied in-vitro the nematicidal properties 
of Andrograohis paniculata. Calendula officinalis Enhvdra 
fluctuans and Solanum khasianum against root-knot nematode, M. 
incognita on tomato. Cj. officinal is and g_^ f luctuans were more 
effective in killing larvae and inhibiting hatching. 
Tiyagi si fil. (1986) from in-vitro studies reported that the 
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leaf extract of Cvmbopogon flaxuouruB was highly toxic to 
M. incognita R. reniformis and Tvlenchorhvnchus indicus. The 
toxicity was related to the concentrations of leaf extract and to th< 
exposure time. fL. incognita was the most affected with 100X 
mortality in standard solution at 12 hrs, while I^ indicus was the 
least affected with 20X mortality. Malik sX. ^ .(1987) showed the 
nematicidal activities of essential oils of leaves, of Xanthium 
strumarium and found that mortality of Heterodera ccLJani was 
consistently higher in the presence of essential oil and roots or 
stem extracts than that of M^ .iavanica. 
Khanna (1991) tested the efficacy of leaf extracts of 6 
plants against JL. incognita. Azadirachta indica. Calotropis 
procera and Ricinus communis were the most effective with more 
than 50% of nematode being killed even at the lowest concentration 
after 24 hrs. 
2.7: EFFECT OF PLANT EXTRACT ON FUNGI : 
Nene and Kumar (1966) reported that an extract of Erigeron 
linifolius at 1:20 dilution was effective against He1minthosporiurn 
tercicum. Khanna and Chandra (1972); Szewezuk fii fll- (1991) 
studied the anti fungal activity in some plant extracts. 
Dixit and Tripathi (1975) screened 29 plant spp. and out of 
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these the extract of Brassica campestris var. dvcholoma. 
B.campestris var. sarson Prain. B.oleracea var. capitata and 
Raphanus sastivus showed strong fungi static activity against two 
fungi, Cheoalosporium sacchari and Fusarium nivale. 
Mishra and Dixit (1977) screened different parts of 47 
angiosperms for their anti-fungal activity against Alternaria 
tenuis (A.alternata). Curvularia lunatafCochliobolus 1unatus). 
Fusarium nivale (Micronectriella nivalis) and Helminthosporium 
gramineum (Rvrenoohora gremiinae) and found that the extracts of 
some plants caused complete or partial inhibition, some induced 
malformation and others stimulated spore germination of one or 
more test fungi. Pariya and Chakravarti (1977) tested the 
extracts of different parts of onion (Alium ceoa). Euphorbia 
Ijgularia. Glvcvrrhiza glabra. Embe1i a ribes and Tinospora 
cordifolia against He1m i nthospor i um orvzae (Cochliobolus 
mivabeanus). Sclerotium rolfsi i. Alternaria tenuis (A.alternata) 
and Aspergillus niger.They found that C.mivabeanus was totally 
inhibited by onion bulb, S^ rolfsii by T.cordifolia stem and root, 
A. alternata by Ej. ribesseed. G.glabra root and T.cordifolia stem 
and root extracts. Germ tube abnormalities, followed by lysis and 
disintergration, occurred in all the fungi with E.ligularis 
extracts. 
Anwar gJt al.(1995) reported that leaf extract of Argemone 
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mexicana. Azadirachta 1nc»1CQ. Cannabis sativa. Calotropis orocera. 
ChenoDodium ablbum. Datura stramonium. Eucalyptus globulus. 
Lantana indica. Madhuca indica. Portulaca oleracea. Ricinus 
communis. Cassia fistula. Tagetes e recta and Thu.ia oriental is 
increased the growth of saprophytic fungi viz; Aj. candidus. A. 
flavus. A. fumigatus. A. niger. A. indulans. P.digitatum. P. 
notatum. P. vermiculatum and Rhizopus nigricans but suppressed the 
growth of Aj. solani. A. tenuis. Cercospora Ivcooersici. 
CoHetotrichum dematium. F. oxvsporum f.sp. Tvcopersici. F. 
moniliforme. F. solani. Pvthium aohanidermatum. P. debarvanum. 
Rhizoctonia bataticola. R. solani and VerticiIlium albo-atrum. 
Chaument and Jolivet (1978) reported that in tests with 
Phvtophthora cinnamomi. Graohium ulmi. Fusarium oxvsporum. Stereum 
purpureum. Rhizoctonia solani. Pestalozia funerea and Stemohvlium 
radicinum (Alternaria radicina) inhibitory effects against most 
were excercised by Vincetoxium officinale. Saponaria ocvmoides. 
Aster olpinus. Chrysanthemum alpinum. Paris ouardrifolia. 
Polygenatum vertici1lium. Digital is grandiflora and Vernonica 
fructiculosa. Most resistant to the action of the extracts were 
F. oxysporum and Pj. cinnamomi. 
Singh and Sharma (1978) tested the anti-fungal activity of 
crude extracts of 34 Indian flavouring plants and found that 25 of 
them strongly inhibited 1 to 2 of the test fungi (Helmithosporium 
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sativum) (Cochliobolus sativue). Conetotrichum falcatum 
(GlomereTIa tucumanensis) and Fusarium oxvsDorum and one 
inhibited all the three. 
Aqueous extracts of different parts of onion, garlic, 
Kalanchoe, Parthenium histooum. cotton and Phasedus 
atroDurPureus. tested in-vitro. completely inhibited spore 
germination of Drechslera rostrata. Fusarium oxvsporum Alternaria 
alternata and Coorvnespora cassiicola while some other plant 
extracts either stimulated or partially inhibited germination 
(Kumar gi al.1979). When extracts of different parts of 40 plants 
were tested against Drechslera rostrata and Curvularia lunata. 
those of Lawsonia iptermis. Prosoois .iuliflora roots and rose 
flower completely inhibited spore germination while other extracts 
of other plants either partially inhibited or stimulated 
germination (Charya et al- 1979). 
Kumar and Sachan (1980) reported that the effective 
inhibition of conidial germination of Curvularia pullescens was 
caused by the leaf extracts of Aristolochia indica. Brvophvllum 
sp., Cinum sp., Dioscorea sativa. Eucalyptus australiensis. 
Jasminum pubescens and Santa!urn album while those of Cassia 
fistula. Narcissus sp., Nvctanthes arbotristis and Tagetes erecta 
accelarated the germination. No germination occurred in root 
extract of Dioserea sativa while in case of leaf extract of 
50 
T.erecta. maximum germination, ie, 100* was observed. Mishra and 
Dixit (1980) reported that the steam distillate from crushed 
leaves of Ranunculus scleratus completely inhibited the growth of 
many fungi, including several plant pathogens at dilution of upto 
1:1,100. The active priniciple was indentified as protoanemonin. 
Kapoor gt al. (1981) tested the inhibitory effects of extract 
from five spp. of Convolvulaceae on spore germination and mycelial 
growth of Alternaria brassicae. A. brassicicola and Fusarium 
oxvsporum and found that the extracts from Convolvulus oluricaulis 
and Evolvulus alsinoides were most effective against all the three 
test fungi. 
Kishore et al. (1982 a,b) tested fungi-toxic activity of 
leaves of 31 plant spp. against Colletotnchum falcatum and 
Rhizoctonia solani. They reported that the leaf extracts of 
Allamanda cathartica and Artabotrys hexapata completely inhibited 
both the fungi while those of Polvalthia longifolia were toxic 
only to G_^ tuoumanesis . Leaf extract of Xa-^ it^ 'u^  str jmar-t^ '". was 
found to be most effective against Fusarium moni1iforme and 
pathogenic fungi. Gupta and Singh (1982) reported in-vitro the 
anti-fungal effect of the essential oils of medicinal plants, 
G.aurantifolia, Murraya exotica and Feronia 1imonia against eight 
fungal spp. 
Chaudhary and Sen (1982) reported that of the 6 extract from 
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4 plants tested, the benzene extract from Piper nigrum showed 
considerable fungitoxic activity, most prominent on Sclerotium 
rolfsii. moderate on Rhizoctonia sclerotiorum. The extract was 
also more inhibitory to mycelial growth than to sclerotial growth. 
Bhowmick and Vardhan (1982) tested in-vitro the effect of 
extracts of 10 medicinal plant spp. on Drechslera turcica and 
found that the extracts from Vitex negundo and Catharanthus roseus 
completely inhibited growth. 
Annapurna et al. (1983) tested the leaf extracts of 
Polvalthia longifolia with different solvents of increasing 
polarity against 3 plant pathogenic fungi and four bacteria. The 
leaves were shown to contain abroad spectrum antimicrobial 
compound. 
Renu (1983) screened leaf extracts of 30spp. of higher plants 
against Rhizoctonia solani and reported that those of Aegle 
marmelos and Cestrum diurnum exhibited 100* fungal toxicity which 
nas unaffected by heating to 100 C autoclaving. Hong and Abdul 
Razak(1983) reported the inhibition of growth of Schizophyllum 
commune and Pynoporus sanguineus in-vitro by the methanolic 
extracts from the wood of six tree spp. 
Nath and Bordoloi (1986) reported that out of 80 plant 
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species screened for fungitoxic properties, 12 gave promising 
results against Curvularia eragrostidis and Helminthosporium 
orvzae and the maximum percentage inhibition was obtained with an 
extract of Ranunculus scleratus containing protoanemonin. Lakesha 
et a1. (1986) studied the effect of different plant extracts on 
the growth and sporulation of Aspergillus flavus. 
Jacob St ^. (1988) tested eight fungal antagonists and 8 
leaf extracts in-vitro against Pvthium aohanidermatum and the 
promising treatments selected for pot culture experiments. 
Eucalyptus leaf extract of seed soaking prior to sowing was 
effective against E^ . aohanidermatum on egg-plant. Control was 
also provided by seed treatment with Trichoderma hurzianum. 
Laetisaria arvalis and capton. Paik (1989) screened 100 species of 
54 plant families and found that leaf extracts of onion, garlic, 
Malus sieboldii. Revnoutria .iaoonica and Rheum coreanum inhibited 
mycelial growth of Phvtoohthora spp. extracts of M.toringo 
strongly inhibited P.nicotiana and P^ . infestans and were effective 
in controlling disease caused by these pathogens. Similarly, Paik 
and Oh (1990) tested extracts of 28 plants species and found that 
extract of 9 species were strongly inhibitory to zoosporangial 
germination of Pvthium ultimum and that of 3 species to mycelial 
growth. Extract from Paeonia suffruticosa give good control of 
damping-off of sesame caused by E^ . ultimum but no effect on the 
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disease on cucumber. 
2.8 : EFFECT OF FUNGI ON NEMATODE HATCHING AND MORTALITY : 
It is an established fact that the fungi and nematodes 
present together in the same niche interact and toxic metabolites 
of fungi may be responsible for keeping low levels of nematode 
populations. Culture filtrates of several soil borne fungi are 
known to exhibit nematicidal action besides inhibiting larval 
emergence of plant parasitic nematode (Mankau, 1969; Alam fit al. 
1973; Al-Hazmi and Abdul-Razik (1991); Fitters si al. (1992); 
Sankaralingam and McGawley, 1994b). 
Azam gt al- (1979) showed that higher concentration of 
culture filtrate of Rhizoctonia solani. Pvthium sp. and 
Colletotrichurn atratmantarium inhibited the larval hatch and proved 
to be lethal to tLincognita larvae. While the filtrates of 
C.atramantarium and Eythium sp. were more toxic than R.solani. 
Singh et al. (19$3> demonstrated inhibitory effect of culture 
filtrates of Aspergjjjjjs niger. A.humicola. Curvularia lunata. 
Sclerotium rolfsii. Trichoderma viride obtained from the 
rhizosphere of tomat(;> raised from seeds coated with oil-cakes on 
mortality and larval hatch of M.incognita. Highest mortality 
occurred in the cultu^e filtrate of T.viride. Khan gi al- (1984) 
studied the effect of culture filtrate of 8 species of Aspergillus 
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on hatching and mortality of M. incognita and found that 
percentage mortality differed which was directly proportional to 
the concentration of filtrates and duration of exposure. 
Anwar (1995); evaluated the rhizospheric fungi of tomato on 
hatching of M.incognita juveniles and found that no hatching 
occurred upto 48 hrs in culture filtrate of Aspergillus niger 
while in that of Aji. f lavus and Vertici Ilium albo-atrum upto 24 
hrs. in standard solution. Least hatch was obtainted in that of A. 
flavus while maximum in Rhizoctonia solani. With the dilution to 
S/1000, more hatch was recorded in all cases with not much 
difference between the tested fungi. The hatch was inversely 
proportional to filtrate concentration. 
Namita and Goswami (1989) showed that the fungal extracts 
inhibited emergence of juveniles from egg sacs, least hatch was 
obtained in *S' cone, of fungal extract of Sepedonium sp. and 
maximum hatch in that of Fusarium solani. However, maximum 
mortality occurred in 'S' cone, of fungal extract of Cephalophora 
irresula'-is but least in that of Ophiostoma sp. at 24 hrs exposure. 
Cayrol (1989) reported that the fungi toxic to against larvae 
and adults of nematodes, included species of Fusarium and 
Aspergi1lus niger against Meloidogvne: Paecilomvces 1i1acinus 
against Meloidogyne and Heterodera and Trichoderma sp. against 
Meloidogyne. Filtrates of A^ . niger and P. li 1 acinus were also 
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active against Meloidogyne egge. 
Caroppo ©t al. (1990) tested the ovicidal activity of 
Paecilotnvces lilacinuss. P.tnarguandi. P. variotii. P.coelius and 
VerticiIlium chlamvdosDorium and showed various degrees of 
inhibition in emergence of larvae from M.incognita eggs however 
sterile culture broth of the fungi exhibited 22X of the eggs to 
hatch after 8 days. Waalwijk (1990) reported that fungi from the 
Dactylaria complex affected juvenile mobility within 15 minutes 
and cuticle deformation with in 72 hrs., whereas all the twenty 
fungi produced cocllagenose and also showed chitinase activity. 
Khan and Khan (1992) showed nematicidal activity of 15 
different fungi against M.incognita. They found that mortality 
percentage and inhibition of hatching was directly proportional to 
the concentration of the culture filtrates. However, Nigrospora 
sphaerica and Paecilomyces li1 acinus were most effective while 
Thielavia tenicola least effective against nematodes. 
Sharma and Saxena (1992) reported that, culture filtrates of 
R.solani and T.viridae adversely influenced hatching of 
M.incognita larvae with highest inhibition of hatching occurring 
2in the standard concentration of filtrates; when culture filtrates 
of the 2 fungi were mixed together, the relative toxicity of the 
separate filtrates was unaffected. 
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Khan and Husain (1989) reported that culture filtrates of ten 
soil fungi showed toxic effect against Rotvlenchulus reniformis 
and mortality was directly proportional to the concentration of 
culture filtrates and exposure period to each filtrate. 
Similarly, different dilutions of fungal filtrates of all the test 
fungi inhibited hatching to a varying degree. 
Ameen (1991) tested culture filtrate of Asperainus 
ochraceous against M.incognita. R, reniformis and Helicotvlenchus 
spp. and found 100 % mortality of tL. cetiani juveniles in standard 
concentration. Culture filtrates of P.citrinum also completely 
inhibited emergence of juveniles from cysts at all concentration. 
Dahiya and Singh (1985) showed that culture filtrate of 
Aspergillus niger killed Meloidogyne juveniles and also interfered 
with hatching. Khan et al. (1984b) tested culture filtrates of 
eight species of Aspergillus and showed that they all decreased 
hatching and killed hatched juveniles of M.incognita. Similar 
effect of culture filtrates of Sclerotium rolfsii and Rhizoctonia 
solani were found by Ali (1989). Cianco et al. (1988) assayed the 
effect of a range of Fusarium toxins on hatching M^ incognita. Of 
the nine toxins that were tested, five decreased hatching. The 
most toxic was T2 toxin. 
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Mani et al. (1986) adopted a more dir«ct approach to 
indentifying the toxins from F.solani that immobilised M. 
incognita and were able to indentify a series of long-chain 
paraffins as being involved. Although other metabolites were also 
toxic, they were not present in sufficient concentration in the 
extracts to allow their characterization. 
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M A T E R I A L S A N D M E T H O D S 
The general procedure followed in different experiments is 
summarised below: 
3.1. SOIL STERILIZATION: 
Sandy loam soil (coarse sand 1.3 percent, fine sand 63.00 per 
cent, silt 15.0 per cent and clay 20.0 per cent) collected from 
the nearby fields was mixed with farm yard manure in 5 1 
proportion. The mixture was steam sterilized at the pressure of 
1.4 Kg per cm^ for three hours in autoclave for three consecutive 
days. Such steam sterilized soil mixture was used in different 
experiments. 
3.2. DISINFESTATION OF POTS: 
The earthen pots of 15 cm - diameter were washed with water 
and disinfested with 4.0 per cent formaldehyde (formalin 40 EC). 
The formalin was allowed to get evaporated before using such pots 
for research work. 
3.3. RAISING TOMATO SEEDLINGS: 
Earthen pots of 15 - cm diameter were filled with steam 
sterilized soil mixture. The seeds of tomato cv. Pusa Ruby, 
previously sterilized with 1 : 1000 mercuric chloride (Hussey and 
Barker, 1973) were seeded at the rate of 2 kg/hectare. 
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Recommended agronomical practices in vogue were followed for 
raising healthy seedlings. Two weeks old seedlings were used for 
transplanting in various experiments unless stated otherwise. 3.4. 
3.4 STUDIES OF SOIL MYCOFLORA 
3.4.1. ISOLATION OF RHIZOSPHERE MYCOFLORA 
For rhizosphere studies , the seeds after having 
disinfection were sown in the autoclaved soil and fungi were 
isolated from the rhizosphere of tomato at intervals of 15 days, 
from seedling to the maturation of the plant. For analysis, five 
plants were removed carefully and brought to laboratory in sterile 
containers. The plants were shaken to remove superfluous soil 
from the root system. Under aspectic conditions each plant was 
taken from the container and placed on the sterile glass plate. 
The root system was spread out and the soil particles adhering to 
the root surface were removed. With the help of micro spatula 
the soil was transferred to petridishes containing 10 ml of melted 
and cooled peptone dextrose agar medium (Saburaud,1910) in 
following constituents : 
Peptone 10 gm 
Dextrose 40 gm 
Agar 20 gm 
Distillled Water 1 1 
The plates were rotated before solidification of agar medium 
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in order to disperse the soil particles evenly. After pouring and 
inoculating, the petridishes were inoculated at 28 C, and the 
fungus which developed after one week, were examined and 
indentified. The frequency of fungi was calculated by the 
following formula : 
Number of plates containing a particular fungus 
Frequency = X 100 
Total number of plates poured 
In order to determine the population, the soil held on 
flattered tip of the needle was transferred to each plate. Later 
the average weight of each transfer was determined. Subsequently 
the population was determined by containing the number of colonies 
developed in all plates and then transferring the figures to the 
number of colonieE developed in one gram of soil. 
For determining the relative abundance (RA) of the fungi the 
formula suggested by the Mc lean and Cook (1957) was employed 
which is as follows: 
Total number of colonies of a fungus 
RA = 
Total number of colonies of all the fungi 
For control the fungi were isolated from the indentical soil 
without a plant. It was termed as non-rhizosphere. The technique 
used was the same as described above. 
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3.4.2.ISOLATION OF RHIZOPLANE NYCOFLORA: 
For studying rhizoplane mycoflora, the serial root washing 
technique of Harley and Waid (1955), was employed. The roots were 
cut into small pieces. These root pieces were subjected to 30 
washings in sterile distilled water. The root pieces were then 
transferred to sterilized petridishes containing 10 m1 of melted 
and cooled peptone dextrose agar medium. The petridishes were 
incubated at 28 -«- 2 C for one week. The fungi which developed 
after one week were examined and indentified. Frequency and 
relative abundance was calculated as done in case of rhizosphere 
study. 
3.5. MAINTENANCE OF PURE CULTURE OF FUNGI: 
The pure culture of fungi encountered during isolation from 
the plate was maintained on peptone dextrose agar (PDA) medium and 
subcultured fornightly by transfer of fungal growth on fresh 
slants of the same medium. 
3.6. MAINTENANCE OF PURE CULTURE OF NEMATODES 
3.6.1. M. incognita: 
Single egg-mass obtained from infected brinjal root, grown in 
farmers field at Aligarh - India was surface sterilized in 1 : 500 
solution of calcium hypochloride for 5 minutes and washed it 
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thrice in sterilized distilled water and allowed to hatch in 
distilled water at 28 + 2 C. The seedlings of susceptible 
cultivar of tomato Pusa Ruby were inoculated with the larvae 
hatched from a single egg-mass. Subsequent inoculation of plants 
were from such infections to develop culture. 
3.6.2 Rj. reniformis : 
For raising the population of Rj. reniformis eggs from single 
gravid females treated with 1 : 500 hypochloride , were 
transferred in sterilized distilled water for hatching. Pre-adult 
females so obtained were placed near the roots of tomato cv. Pusa 
Ruby grown in sterilized soil. 
After 60 days, the plants were inoculated from the culture 
thus raised in oroder to have regular supply of the inoculum. 
3.7. RAISING AND MAINTENANCE OF DIFFERENT FILTRATE OF FUNGI: 
The fungi were grown in Richard's medium contained in 250 ml 
Erlenmeyer flasks and incubated at 25 C. After 15 days, the 
contents of the flask were filtered through Whatman filter paper 
and the mycelial mat was used for inoculation while the filtrate 
for other studies. 
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3.8. PREPARATION OF FUNGAL INOCULUM AND INOCULATION: 
The mycelial mat for inoculation purpose was obtained by 
growing the fungus on 50 ml Richard's medium (Riker & Riker, 1936) 
contained in 250 ml Erenmeyer flasks. The flasks were inoculated 
with disc of 5 mm diameter of freshly cut peptone dextrose agar 
medium with the mycelial mat on the top from actively growing 
fungus.After incubating the inoculated flasks for ten days at room 
temperature, the mycelial mat along with medium was wahshed with 
distilled sterile lukewarm water to remove trace of medium and 
gently pressed between the fold of a sterile filter paper to 
remove excess water. The fungal mycelial mat was weighted and 
blended with sterilized water in proper quantity at medium speed 
in blender for ten seconds. Freshly macerated mycelial suspension 
was used for inoculating. The soil was inoculated with, 0.25, 
0.50, 1.00 and 2.00 gm of the fungus per kg soil. 
3.9. EFFECT OF SAPROPHYTIC FUNGI ON THE GROWTH OF PATHOGENIC FUNGI: 
Aspergillus niger. A. flavus. A. nidulans. Rhizopus 
nigricans. PeniciIlium notatum. P. digitatum were tested against 
the F_5. oxysDorurr, f .sp. lycopersici. were selected as saprophytic 
fungi; and Rhizoctonia solani. Alternaria solani and Pvthium 
digitatum as pathogenic fungi. 
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3.9.1. THE EFFECT WAS DETERMINED BY USING AGAR-DI8C METHOD AND 
CULTURE FILTRATE METHOD 
The studies were made on peptone dextrose agar in petri-
dishes. The centre of the flask containing PDA was inoculated 
with the test pathogenic fungus. On either side of the inoculated 
portion, towards the edge of the plate, a small bit of mycelium of 
saprophytic fungi was placed. For control the plates inoculated 
with the fungus alone. The difference in growth of the fungus 
indicated the inhibition. 
3.9.2 CULTURE FILTRATE METHOD: 
The culture filtrate of saprophytic test fungi were obtained 
as given in para- 3.7. The culture filtlrate of the fungi (5 ml) 
were poured to each 250 ml erlenmeyer flasks containing Richard's 
medium. The flasks were inoculated with pathogenic fungus by 
transferring a small bit of the mycelium. The flasks were 
incubated at 25 C. After a week of incubation, the mycelial mat 
was separated out. The mat was dried at 40 C for 72 hrs., and 
subsequently, cooled in dessicator having anhydrous calcium 
chloride. The mycelium mat was weighed. The dry weight of the 
actual mat was calculated in gm by substrating the weight of the 
filter paper. There were three replicates with 10 flasks of each 
treatment. The growth of the fungi in Richard's medium alone was 
taken as control. The difference in the dry weight of the 
mycelium was taken as the inhibition in growth. 
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3.10. STUDIES ON THE EFFECT OF DIFFERENT INOCULUM LEVEL OF fij. 
solani. A. solani. F. oxysporuw f.sp. Ivcopersici AND P. 
aphanidermatumON GROWTH OF PLANTS. 
The determine the effect of initial inoculum levels of the 
fungi on growth of plants, four levels viz, 0.25, 0.50, 1.00 and 
2.00 gm mat/kg of soil were tried alongwith control (no fungus). 
Pots of 15-c-d were filled in with sterilized soil mixture as per 
section 3.1 and 3.2. The seedlings raised in the manner described 
in 3.3 were inoculated with different inoculum levels as mentioned 
above. Growth was determined after 60 days. The disease index 
was calculated as per guidance on formula given by Subudhi and 
Raut (1994); 
oa + lb + 2c + 3d + 4c 
Di = 
a + b + c + d + e 
where --
0 = no disease 
1 = 1-10% damage of plants 
2 = 11-20X damage of plants 
3 = 21-49% damage of plants 
4 = 50% or more damage of plants. 
a, b, c, d and e indicate number of infected plants in the 
respective grades. 
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3.11. EFFECT OF INOCULATING TOMATO cv. Pusa Ruby WITH DIFFERENT 
INOCULUM LEVELS OF (L. Incognita AND BLi. reniformis SEPARATELY 
ON GROWTH OF PLANTS AND MULTIPLICATION OF NEMATODES: 
A pot culture experiment having 10 treatments was designed. 
The pots were filled with steam sterilized sandy loam soil raised 
in the maner and described in para. 3.3, and inoculated with root-
knot/reniform nematode separately. Each treatment was replicated 
five times. The growth parameters, nematode population and RKI 
were determinded after 60 days were recorded as per details given 
in 3.17. 
3.12. EFFECT OF INOCULATING SEEDS WITH FUNGI ON GERMINATION OF 
SEED OF TOMATO cv. Pusa Ruby. 
3.12.1. SEED-DRESSING WITH FUNGAL CULTURE: 
The seeds after having surface sterilized with mercuric 
chloride were coated with the spores of all the fungi isolated 
from rhizosphere separately by rolling them over 4 to 6 days old 
sporulating culture. The seeds so treated (100) were seeded into 
sterilized soil. The emergence of seedlings was deterrr.mea after 
5,8 and 12 days. The seedling emergence in uninfected soil served 
as control. The damping-off was also observed. There were five 
replicates of each treatment. 
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3.13.2 SEED TREATED WITH CULTURE FILTRATE: 
The seeds after having disinfected were soaked in culture 
filtrate of different concentration, S, S/2, S/10, S/100 and 
S/1000 for 24 hrs. Same number of seeds were soaked in distilled 
water as control. The seeds after soaking were removed and 
spread out on moist filter paper enlarge petridishes. Each plate 
contained 50 seeds. There were ten petriplates in each treatment. 
At the end of 12 days of incubation at 30 C the number of 
germinating seeds was determined. The incidence of damping-off 
was also determined. 
3.14. EFFECT OF VARIOUS COMBINATION OF BOTH NEMATODES AND 
PATHOGENIC FUNGI ON SEEDLING EMERGENCE: 
Previously sterilized soil mixture 30 cc/tray as in para 
section 2.1 was placed into plastic trays of 20 X 20 cm tray and 
nematised separately and concomitantly with fungi as per following 
scheme (Table - A). 
Treatments 
Rs Mi 
As As + Mi 
Fo Fo + Mi 
Pa Pa + Mi 
Rs + As Rs + Mi 
Rs + Fo Rs + As + Mi 
Rs + Pa Rs + Fo + Mi 
As + Pa Rs + Pa + Mi 
As + Fo As + Pa + Mi 
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Fo + 
R8 + 
Rs + 
As + 
Fo + 
Rs + 
Rr 
As + 
Fo + 
Pa + 
Rs + 
Rs + 
Rs + 
Pa + 
As + 
Fo + 
Rs + 
Rs + 
As + 
Fo + 
Rs + 
Pa 
As 
As 
Fo 
Pa 
As 
Rr 
Rr 
Rr 
Rr 
As 
Fo 
Rs 
Fo 
Pa 
As 
As 
Fo 
Pa 
As 
+ Fo 
+ Pa 
+ Pa 
+ Rs 
+ Fo 
+ Rr 
+ Rr 
+ Rr 
+ Rr 
+ Rr 
+ Fo 
+ Pa 
+ Pa 
+ Rs 
+ Fo 
+Pa 
+ Rr 
+ Rr 
+ Rr 
+ Rr 
+ Pa 
As + Fo + Mi 
Fo + Pa + M-i 
+ Rr 
Rs + As + 
Rs + As + 
As + Fo + 
Fo + Pa + 
Rs + As + 
Rr 
Mi 
Mi + Rr 
Rs + Mi + 
As + Mi + 
Fo + Mi + 
Pa + Mi + 
Rs + As + 
Rs + Fo + 
Pa + Rs + 
As + Pa + 
As + Fo + 
Fo + Pa + 
R s •»• As + 
Rs + As + 
As + Fo + 
Fo + Pa + 
Rs + As + 
Fo + Mi 
Pa + Mi 
Pa + Mi 
Rs •*• Mi 
Fo + Pa 
Rr 
Rr 
Rr 
Rr 
Mi + Rr 
Mi + Rr 
Mi + Rr 
Mi + Rr 
Mi + Rr 
Mi + Rr 
Fo + Mi 
Pa + Mi 
+ 
+ 
+ 
Mi 
Rr 
Rr 
Pa + Mi+ Rr 
Rs + Mi 
Fo + Pa 
+ 
+ 
Rr 
Mi + Rr 
Mi = nematode, MJ. incognita (1000 J2/kg soil) 
Rr = nematode, Ei reniformis (1000 g.f./kg soil) 
Rs = Fungus, Rhizoctonia solani 
As = Fungus, Alternaria solani 
Pa = Fungus, Pvthium aphaniderpiatum 
Fo = Fungus, Fusarium oxvsporum f.sp. lycopersici 
0.50 = indicates weight of muycelium mat (g)/kg soil. 
In each tray surface sterilized seeds of tomato cv. Pusa Ruby 
were sown d 2.00 seeds/tray. Trays were arranged in compltely 
randomised design with three replications. Seedling emergence was 
recorded at 5, 8 and 12 days after seedling. Other parameters 
recorded were viz; average galls, gall index were rated as given 
para section - 3.17. 
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3.15. EFFECT OF DIFFERENT DILUTIONS OF CULTURE FILTRATE OF FUNGI ON 
HATCHING AND MORTALITY OF ILL incognita AND Bu,, reniforwis: 
The fungi wer grown in the manner given in 3.7. The culture 
filtrate was obtained and was termed as standard (S). It was 
diluted to S/2, S/10, S/100 and S/1000 by adding the required 
amount of sterilized distilled water. Eggmass (5) of root-knot 
nematode and reniform nematode were transferred in cavity blocks 
containing 5 ml of culture filtrate of different concentrations of 
various fungi. After 12/24, 48 and 72 hrs the number of larvae 
hatched of root-knot nematode and pre adults of reniform nematode 
was determined number of larvae or pre adult hatched in distilled 
water served as control. 
Similarly, for determining the mortality of larvae, the 
hatched larvae/ pre-adults (100) were transferred into cavity 
block containing 5 ml of culture filtrates of different 
concentrations of various fungi. The larvae were examined after 
12, 24, 48 and 72 hrs. The number of immobilised larvae was 
counted. In order to ascertain whether they are dead, the 
immobilised larvae were placed in setrile water. If they do not 
regain mobility after 6 hrs were considered as dead. Five 
replicates were maintained of each treatment. 
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3.16. EFFECT OF INTERACTION BETWEEN PATHOGENIC FUNGI AND NEMATODES 
ON TOMATO cv. Pusa Ruby: 
To study the interaction between fungi viz. F. 
oxvsDorumf.SD.Ivcopersici. Rhizoctonia solani. Alternaria 
solani .Pvthium aohanidermatutn andAspergiHus nicer separately and 
nematodes (KL. incognita and R^ reniformis) the seedlings of tomato 
plant cv. Pusa Ruby were inoculated as follows: 
Treatments 
Mi 
Rr 
F0.50 
F1.00 
F2.00 
Simultaneous Inoculation 
An0.50 + F0.50 
Mi + Rr 
Mi + F0.50 
Mi + F1.00 
Mi + F2.00 
Mi + An0.50 
Mi + An0.50 + F0.50 
Mi + Rr + F0.50 
Mi + Rr + F1.00 
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Mi + Rr + F2.00 
Rr + F0.50 
Rr + F1.00 
Rr + F2.00 
Rr + An0.50 
Rr + AnO.50 + F0.50 
Sequential inoculation 
NaF NbF 
Mi +> F1.00 Mi <+ F1.00 
Mi +> F2.00 Mi <+ F2.00 
Mi +> An0.50 Mi <+ An0.50 
Mi +> An0.50 + F0.50 Mi <+ An0.50 + F0.50 
Mi + Rr +> F0.50 Mi + Rr <+ F0.50 
Mi + Rr +> F1.00 Mi + Rr <+ F1.00 
Mi + Rr +> F2.00 Mi + Rr <+ F2.00 
Rr +> F0.50 Rr <+ F0.50 
Rr +> F1.00 Rr <+ F1.00 
Rr +> F2.00 Rr <+ F2.00 
Rr +> An0.50 Rr <+ An0.50 
Rr +> An0.50 + F0.50 Rr <+ An0.50 + F0.50 
Mi = tL. incognita (1000 J2/Kg soil). 
Rr = Rj. reniformis (1000 gravid female/kg soil). 
An = Aj. niger. 
F = Fungus. 
0.50, 1.00, 2.00 = Mycelium weight (g) 
NaF (+>) = Nematode inoculated after one week of fungus 
inoculation. 
NbF (<+) = Nematode inculated before one week of fungus 
inoculation. 
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The pots (15 cm-d) were filled with sterilized soil mixture 
as per section 3.1 and 3.2. The seedlings (15 days old) were 
inoculated with 0.50, 1.00, 2.00 gm mycelium mat /pot and 1000 
J2/gravid nematodes /pot. The inoculum was contained in 100 
sterilized water /pot was added. Proper agronomical practices were 
followed whenever required. Each treatment was replicated three 
times in completely randomised design. The observations were 
recorded as per section 3.17. 
3.17. OBSERVATIONS: 
Observations were recorded in all the inoculation studies 
after 60 days unless stated otherwise. The plants were uprooted, 
washed in running water and paper dried. The length and fresh 
weight of root and shoots were determined. The plants were dried 
at 60 C for 2 days. After cooling dry, weight was also 
determined. 
Nematode population in soil/root was also determined. The 
nematodes were dissected/isolated from roots (Byrd et §1.1983) and 
soil by Sieving + decantation method of Cobb and Baermann funnel 
technique (Southey, 1986). 
The root-knot index was determined as follows the 0-5 
scale (Taylor and Sasser, 1978): 
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0 = No galls no eggmasses 
1 = 1 to 10 galls 
2 = 11 to 30 galls 
3 = 31 to 100 galls 
4 = 101 to 200 galls 
5 = 201 and above galls 
The number of egg-masses was determined by dissecting the 
roots under the stereoscopic microscope. The Rf (reproduction 
factor) was calculated by dividing the final population (Pf) with 
the inoculated levels (Pi). 
Pf 
Rf = 
Pi 
3.18. EFFECT OF LEAF EXTRACTS OF PLANTS ON NEMATODE AND 
RHIZOSDHERIC FUNQI: 
Fourteen plant species viz:Ricinus communis. Argemone 
mexicana. Azadi rachta indica. Cannabis sativa. Caltropis procera. 
Chenopodium album. Datura stramonium. Eucalyptus globulus. Lantana 
indica, Madhuca ir.dica. Portulaca oleracea, Cassia f''stu'i a. 
Tagetes erecta and Thu.ia oriental is belonging to families, 
Euphorbiaceae, Papaveracae, Meliaceae, Cannabinaceae, 
Asclepiadaceae, Chenopodiaceae, Solanaceae, Myrtaceae, 
Verbenaceae, Sapotaceae, Portulaceae, Leguminosae, compositae and 
Cupressaceae respectively were selected for this purpose. 
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3.18.1 PREPARATION OF THE PLANT LEAF EXTRACT: 
Freshly collected leaves of plants (50 g) were washed with 
water for 2-3 times and were ground in pestle and mortar with 100 
m1 distilled water. It was passed through muslin doth. This 
extract was centrifuged • 4000 r.p.m for 5 minutes and supernatant 
was filtered and sterilized by vaccum filtration through a 0.45 um 
size filter. It was termed as standard (S). It was diluted with 
sterile distilled water to obtain S/2, S/10, S/100 and S/1000. 
3.18.2 EFFECT OF LEAF EXTRACT ON THE HATCHING AND MORTALITY OF 
M. incognita AND R^ . reniforms. 
The details of technique employed for determining the 
effect of extract on hatching + mortality of larvae of both the 
nematodes were the same as detailed in para section 3.15 with 
culture filtrate of fungi except that culture filtrate was 
replaced with leaf extract. 
3.18.3 EFFECT OF LEAF EXTRACT OF PLANTS ON GROWTH OF RHIZOSPHERIC 
FUNGI. 
Richard's medium of double strength was used for 
determining the effect of leaf extracts on growth of fungi. 
Measured quantity of the 'S' standard extract was added to the 
medium so as to get S/2, S/10, S/100 and S/1000 as the final 
concentration. For 'S' concentration the medium was itself made 
in the concentration of leaf extract. 
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The flasks containing the medium with different 
concentration of extracts of various plants were inoculated with 
fungi. There were three replicates with 10 flasks in each 
treatment/ replicate. After 7 days of incubation at 28 C, the dry 
weight of the mycelium was determined as detailed in para section 
-3.9.2. The growth of the fungi in unamended medium served as 
control. 
3.18.4 EFFECT OF SOIL AMENDMENT WITH CHOPPED LEAVES OF CERTAIN 
PLANTS ON INTERACTION BETWEEN FUNGUS (£^ oxvsDorum f.sp. 
Tvcopersici: A. niger) AND NEMAT(M)ES viz; IL. incognita and 
R. reniformis. 
Chopped and finely ground leaves of the plants • 50, 100 
and 150 gm/kg soil were mixed with sterilized soil contained in 
15 cm pots as para section 3.1 and 3.2. Each treatment was 
replicated thrice. The pots were watered regularly for ensuring 
proper decomposition of the amendment. After a week - long 
waiting period, 2 weeks old seedlings of tomato cv. Pusa Ruby 
raised in the manner given in para section - 3.3 were transplanted 
singly to each pot. These seedlings were inoculated as follows 
(Table - C). 
S.No. Treatment 
Mi 
Rr 
Mi +> 01100 
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Rr +> C1100 
F0.60 +> C1100 
Simultaneous inoculation 
Mi + F0.50 
Rr + F0.50 
Mi +> F0.50 +> C1100 
Rr +> F0.50 +> C1100 
NaF 
Mi + F0.50 
Rr + F0.50 
Mi + F0.50 +> C1100 
Rr + F0.50 +> C1100 
NbF 
Mi + F0.50 
Rr + F0.50 
Mi + F0.50 +> C1100 
Rr + F0.50 +> C1100 
Mi 
Rr 
CI 
100 
F 
0.50 
= M- incognita 
= R. reniformis 
= Chopped leaves 
= leaves weight (g) 
= Fungus (F. oxysporum f.sp. lycopersici) 
= Mycelial weight in gm. 
NaF (+>) = Nematode inoculated after a week of fungus 
inoculation. 
NbF (<+) = Nematode inoculated before a week of the fungus 
inocualtion. 
Data on plant growth parameters, disease (Rf) of nematodes 
were calculated in the manner given in section - 3.17. Throughout 
the studies, appropriate checks were n^inta 
subjected to statistical analysis. 
data were 
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EXPERIMENTAL RESULTS 
4.1 RHIZOSPHERE AND RHIZOPLANE MYCOFLORA IN TOHATO cv. PUSA RUBY : 
It is evident from Table-1 that in all 18, 21 and 20 species 
of fungi were recorded from the non-rhizosphere, rhizosphere and 
rhizoplane of tomato respectively in different growth stages of 
the plant. In rhizosphere and rhizoplane, the highest frequency 
was that of Aj. niger and AJ. flavus respectively while in non-
rhizosphere the highest frequency was that of Aj. niger. All the 
21 species of fungi were isolated from rhizosphere but from 
rhizoplane A^ . nidulans was not recovered. On the other hand, 
Cercospora Ivcopersici. Pvthium aphanidermatum. P. debarvanum 
though present in the rhizosphere were not isolated from non-
rhizosphere. Invariably the frequency of various fungi from 
rhizosphere was higher than that of non-rhizosphere. The 
frequency of fungi in rhizoplane was lower than rhizosphere in 
most of the cases except that of Cj. Ivcopersici. Penici 11 ium 
vermiculatum and Pvthium debarvanum. However, when compared with 
non-rhizosphere the frequency of large number of fungi were less 
in rhizoplane. It, therefore, appeared that the activity of 
fungi is highest in the rhizosphere. The frequency of all the 
pathogenic fungi invariability is highest in the rhizoplane than 
in rhizosphere. 
The frequency of all the fungi in non-rhizosphere, 
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rhizosphere and rhizoplane increase with increase in the interval. 
Alternaria solani. C. Ivcocpersici. CoHetotrichutn detnatium. 
Penicillium vermiculatum and VerticiIlium albo-atrum were not 
isolated after 15 days from the rhizosphere but with advancement 
of age of plants they also appeared while Cj. Ivcopersici. 
Colletotrichum dematium and PeniciIlium vermiculatum were not 
isolated from the rhizoplane in early stage in the growth of 
plants but with advancement of age of plants they appeared. The 
data on relative abundance show that both in the rhizosphere and 
non-rhizosphere, the RA was highest for Aj. niger while in 
rhizoplane, the highest RA was that of A^ . flavus. The fungi which 
exhibited highest frequency also exhibited highest relative 
abundance (RA) Table -2. 
4.2 EFFECT OF SAPROPHYTIC FUNGI ON THE GROVTTH OF PATHOGENIC FUNGI: 
(A) BY AGAR-DISC METHOD : 
The perusal of data presented in Table-3 show, that the 
growth of pathogenic fungi viz. Rhi zoctonia solani. Fusarium 
oxvsDorum f.sp. Ivcopersici. Alternaria solani and Pvthium 
aohanidermatum was significantly inhibited by all the saprophytes 
under test. However the degree of inhibition varies. Highest 
inhibition in the growth of R^ . solani and P^ . aohanidermatum was by 
A. fumigatus: of F^ . oxvsporum f.sp. Ivcopersici by A^ . nidulans and 
of Aj. solani by A^ . candidus. Least inhibition in the growth of all 
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Table - 3 EFFECT OF SAPROPHYTIC FUNGI ON THE GROVTH OF PATH06ENIC FUHGI 
FOLLOHED BY A6AR-0ISC HETHOD. 
Sacrophytic 
fungi 
Inhibition rone (en) 
Rtiizoctonia ', Fusariun lAlternaria 
solani | oxysporun Isolani 
! f.sp. 1 
; lycopersici 1 
PythiuB 
aphanidernatum 
Aspergi l lus niger 3.60 3.50 3.10 3.45 
(27.72) (30.00) 135.41) (19.80) 
A. f lavus 3.30 2.90 3.30 3.20 
(33.33) (42.00) (31.25) (25.60) 
A.funigatus 2.60 3.10 2.80 2.50 
(47.47) (28.00) (41.33) (41.86) 
A.candidus 2.95 2.85 2,72 2.72 
(40.40) (43.00) (43.33) (36.74) 
A.nidulans 3.20 2.80 3.00 3.00 
(35.35) (44.00! (37.50! (30,23) 
Pfi 'MC-il iuF cigitatuP! 3.80 3.10 2.3S 3.50 
(23,23) (38,00! [ 3 f , 5 i ! ( !8,60) 
P , rc :s iJ r 2,75 3.42 3.2C 3.60 
(24,241 (31.60! ! i : . 3 3 ! ( 1 6 , 2 ' ! 
P r - r c : . ; ' • r - : H r i 5 3,25 5,70 ;,95 3.60 
(34,34! !26,&G) '''.'l' \\i.21] 
p. :. '-. '-.:• r i ,95 5,0C c.E 4.30 
:.:, "=:,05 G.92 c s ^ c . ; ' c,S5 
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the fungi except R^ . solani was by EJ. nigricans while EJ. solani was 
least inhibited by Pj. diaitatum. 
(B) BY CULTURE FILTRATE : 
The results presented in Table-4, show that the culture 
filtrates (c.f) of all the fungi when incorporated in the medium 
inhibited the growth of all the four pathogenic fungi. Highest 
inhibition in the growth of R^ . solani was observed by the c.f. of 
A. fumigatus: and of Fj. oxvsDorum f.sp. Ivcooersici. A. solani and 
P. aphanidermatum by the culture filtrate of Aj^  niger. The least 
inhibition in growth of Rj. solani was observed when c.f. of P. 
notatum was incorporated; of f^ oxvsDorum f.sp. Ivcooersici by 
that of Rj. nigricans and of A^ . solani and Pj. aphanidermatum by 
that of Pj. digitatum. It is interesting to note that the A. 
f umi gatus inhibited R_^ solani most, both in agar-disc and in the 
c.f. tests. But for other pathogen fungi, the fungus which 
inhibited most in agar-disc method did not indicate that degree of 
inhibition in culture filtrate (Fig. 1). 
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Table - 4: EFFECT OF CULTURE FILTRATE OF SAPROPHYTIC FUNGI VHEN INCORPORATED 
IN THE CULTURE HEDIUN ON THE GROVTH OF THE PATHOGENIC FUNGI. 
Culture filtrate 
(S) 
Dry Byceltal Mei 
IRnizoctoma iFusanun 
\ solani loxysporun 
! ; f .sp. 
! Ilycopersici 
ght (g! 
Alternana 
solani 
Pythiui 
aphamderiatui 
Aspergillus niger 
A.flavus 
A.fuitigatus 
A.candidus 
A.ntdulans 
Pemcill iuBi d 
P.notatuir 
Phizccas n ig ' 
PicnarQ's irec 
gitatuji 
cais 
i\}f 
0.09 
(55.00) 
0.10 
(50.00) 
0.08 
(80.00) 
0.09 
(55.00) 
0.10 
(50.00) 
0.12 
(«).D0! 
C.15 
125,001 
L\i 
l ' ' f : 
L.20 
0.20 
(a.50) 
0.20 
(41.70) 
0.22 
(30.90) 
0.24 
(33.30) 
0.24 
(33.30) 
0.22 
(20.90) 
0.24 
(33.301 
C.2E 
i j ' . s : 
0.36 
0.10 
(73.70) 
0.14 
(63.20) 
0.20 
(50.00) 
0.20 
(50.00) 
0.18 
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4.3 EFFECT OF DIFFERENT INOCULUM LEVELS OF NEMATODES ON GROWTH OF 
TOMATO c.V.PUSA RUBY AND MULTIPLICATION OF NEMATODE: 
(A) ROOT-KNOT NEMATODE : 
The results given in Table-5 revealed that growth of plants 
was adversely affected by the local population of HA incognita. 
The maximum per cent reduction occurred when plants were 
inoculated with 10,000 J2. Although reduction in growth was 
observed when inoculated with 10 or 100 J2 but the reduction was 
not significant. Significant reduction in growth parameters was 
observed when inoculated (Fig.3) with 1000 J2/plant onwards. 
Therefore, this can be considered as minimum threshold. 
The data on nematode infestation (root-knot index and disease 
index) revealed that,with the increase in the level of inoculum, 
there was a progressive increase in level of infestation as 
indicated by number of galls and also disease index (Table-6). 
The highest number of galls (114) was observed on plants 
inoculated with 10,000 J2/plant. There was gradual decrease in 
gall formation with the decreasing inoculum of K^ . incognita 
(Table-6). 
The rate of nematode multiplication (Fig. 3) was highest 
(73.70 fold) in plants inoculated with 10 J2/plant and least when 
inoculated with 10,000 J2. However,the maximum population of 
females and larvae was recorded when plants were inoculated with 
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Table -5: EFFECT OF INOCULATING TOHATO SEEDLINGS cv. PUSA RUBY KITH DIFFERENT INOCULUM LEVELS 
OF ROOT-KNOT NEMATODE, !L incognita ON GROHTH OF PLANTS. 
Shoot Root Total plant 
InoculuiTi - dry leight 
level per kg Length Fresh Dry Length Fresh Dry g 
soil en Meight weight cin weight weight 
9 9 9 9 
Check 35.65 14.50 6.70 13.80 3.58 1.40 8.10 
KilO 35.60 14.40 6.40 13.75 3.56 1.35 7.75 
(00.141 (00.69) (04.47 (00.36) (00.55) (03.57) (4.02) 
HilOO 34.25 13.80 5.85 12.70 3.25 0.90 6.75 
(03.921 (04.82) (12.68) (12.87) (09.21) (35.70) (24.19) 
HilOOO 25.67 9.80 3.90 8.80 1.80 0.40 4.30 
(27.9S1 (22 .14! ( 49 .35 ) (36 .23 ) (49 .72) (71.421 (60.381 
HilOOOO 23.30 7.10 2.80 7.60 0.90 0.30 3.10 
1 3 4 . 6 i ' i51 ,G3i I63 .641 (44.93) (74 ,86) (18.571 ' I L I G i 
C D . P : D.CE 1.K :,&G C.5G 1.20 0.40 0.4G L . 3 1 
P : G.C: 3 .T i i.'d 1,;2 2.5/ 1.32 O.Si [,c? 
Figure: n^ pa'5!".';r:;s SHOK pe' cent rgcucnon over c o r f o i / c - e c , 
tac" resCT; ;; r e r c' "'ve re:'':a".6i, 
Table -6: EFFECT OF INOCULATING TOMATO SEEDLINGS CV.PUSA RUBY WITH DIFFERENT INOCULUM 
LEVELS OF ROOT-KNOT NEMATODE M. incognita ON ROOT-KNOT INDEX AND 
MULTIPLICATION OF NEMATODE. 
Inoculum No. of Root Disease No.of No. of Total Pf 
level per galls/ Knot index fenales larvae/ nenatode Rf: --
kg soil plant index per root kg population Pi 
systen soil 
Check 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
HllO 2.00 1.00 0.50 17.00 720.00 737.00 73,7C 
(4.24) (26.85) (26.30) 
HUOO 24,00 3.00 2.50 655.00 2tT5.00 2930.00 25.30 
(25.611 (46.78) (54.11) 
HilOOO 95.00 5.00 3.40 1395.00 20890.00 22285.00 22.28 
(37.36) (144.50) (149.20) 
HllOOOO 114.00 5.00 4.10 1680.00 31450.00 33130.00 3.3i 
(4i.OO) (177.30) (180.50) 
C D P--0.05 23.97 - - 32.72 95.79 114.67 
P:0.01 25.01 - - 33.14 97.85 121.58 
Figures in parenthesis are n + i transformed values. 
Ki : nematode il'. incoc/itc': 
Each reading is ir.esr; r' ' w i '•5:'-:a:es. 
0> 
I 
0^ 
Plant dry weight 
Rqaxduction Factor 
f i g . 2 Effect of loca l populaticn of R - r e u J o m i s on dry %«i^it of 
tanato p lant and neoBtade reproduction fac to r . 
1 4 , 
10 100 1000 
Inoculum l e v e l 
10000 
r l 0 5 
90 
-75 
.60 
Fig. 3 Eiffect of loca l pc^xilaticxi of M.incognita on dry \ ^ g h t of txmato 
plant and nanatode reproduction fac tor . 
10,000 J2, nematodes. The rate of nematode multiplication (Rf) 
progressively declined as the level of inoculum increased(Table-
6). Thus the local population of tL. incognita is the pathogen of 
tomato cv. pusa ruby. 
(B) RENIFORH NEMATODE: 
The data in Table-7 and 8 on plant characters and soil 
nematode population were subjected to statistical scrutiny 
Reduction in length,fresh and dry weight (Fig. 2) of shoot and 
root of plants was significant at or above 1000 gravid females as 
inoculum level. The per cent reduction in shoot length, fresh 
weight and dry weight; root length, fresh weight and dry weight 
(Fig. 2) were inversely related to initial levels of nematode 
inoculum (Table-7). Whereas, the disease index increased with the 
increase in inoculum levels and highest disease index was observed 
at 10,000 inoculum level. The rate of increase of nematode 
numbers was greater at low inoculum levels and lower at higher 
inoculum level (Table-8). Plant stand was poor, and roots were 
heavily infected at the inoculum levels of 1000 and 10,000 
nematodes/plant.The leaves lost their succulent nature and turned 
yellow with browning of the leaf tip which later dried.Thus the 
local population of Rj. reniformis is also a potential nematode 
pathogen of tomato. 
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Table - 7 : EFFECT OF INOCUUTING TOMATO SEEDLINGS cv.PUSA RUBY VITH DIFFERENT INOCULUM 
LEVELS OF RENIFORM NEMATODE, L r e t i i f o n i s ON fiRONTH OF PLANTS. 
Snoot Root Total plant 
InoculuB — - - dry weight 
level Length Fresh Dry Length Fresh Dry g 
per kg en weight weight c i weight weight 
soi l g g g g 
check 35.35 14.80 6.70 13.90 3.50 1.40 8,10 
RrlO 35.70 14.20 6.70 13.90 3.40 1.40 8.10 
(0.42) (4.05) (0.001 (0.001 (2.85) (0.00) (0.00) 
RrlQO 34.65 13.90 6.40 12.90 2.90 1.20 1.60 
(3 .34) (6.08) (3 .89) (7 .19) ( 1 T . U ) (14.28) (9.08) 
RrlOOO 28.00 10.80 4.20 9.00 2.00 0.90 5.10 
(21.901 (27.02! (37.31) (35.251 (42.85) (35.11) (35.21) 
RrlOOOO 25.90 6.0D 3.10 8.20 1.10 0.60 3.70 
(27.75! (45.94) (53.73) (41.01) (68.57) (57.14) (55.43! 
CO. P--Q.05 1.30 C.95 0.30 
P--0.01 2.16 1.65 0.97 
Figures in parertnes'.s shai< per cent 
Rr : neriatode 'P. '•6r--'crir-si. 
1.10 0.70 0.16 
2.20 1.40 1.10 
reauction over contro", 
0,14 
0,81 
Each reading •£ r-.v :•' •' «s '•ec'icates. 
Table - 8: EFFECT OF INOCUUTIKG m m SEEDLINGS HITH DIFFERENT INOCULUM LEVELS OF 
RENIFOflN NENATODE, R^ reniforiis ON MULTIPLICATION OF NEMATODE. 
InoculuiTi Ko. of females Mo. of larvae Total Pf 
level per root system per Kg of soil nematode Rf^-- Disease 
per kg population Pi index 
soil 
Check 0.00 0.00 0.00 0.00 0.00 
RrlO 15,00 680.00 695.00 69.50 0.60 
U.OO) (26.09) (26.38) 
RrlOO 190.00 29T0.00 3160.00 31.60 2.10 
(13.80) (54.50) (56.22) 
RrlQQQ 390.00 15U0.00 16130.00 16.13 IM 
(19.171 (125.46) (127.001 
RrlOOOO 425,00 18920.00 19346.00 1.93 4,00 
C.0 P : 0.05 26.15 72.07 106.17 
P : 0,01 27,92 74.69 112,02 
' igures "• cs'^entfiesis are n + 1 transfoT.eo values. 
Rr : ner'atj3: ip^ r s n v f o n j i i ) : 
ta:)' ' " ea r r ; "s ' es - cf - 'ue ' •ec ' icaies. 
4.4 EFFECT OF DIFFERENT INOCULUM LEVELS OF VARIOUS FUNGI SEPARATELY 
ON GROWTH OF PLANTS AND DISEASE INDEX: 
Pvthium aphan1dermatum. Fusarium oxysporum f.sp. Ivcopersici. 
Rhizoctonia solani and Alternaria solani were selected out of 
different fungi isolated from rhizosphere of tomato plant, to test 
their pathogenic ability on tomato. 
(A) Pythium aohan i de rmatum : 
The fungus when added in the soil adversely affected growth 
of plants. The values of growth parameters decreased with increase 
in the amount of inoculum.The least growth of plants as measured 
in terms of dry weight (Fig. 4) of root and shoot v.as noted when 
soil was infested with 2.00 gm mycelial mat/plant. Significant 
reduction in growth of plants was observed when inoculated with 
0.50 gm mat/plant. This can, therefore, be considered as the 
minimum threshold for this fungus. The disease index also 
increased with the increase in the inoculum level with highest 
rating at 2.0gm/plant of inoculum level. 
(B) Alternaria solajii : 
A similar trend in the reduction in growth (Fig. 4) of plants 
was observed, when, plants were inoculated with different inoculum 
levels of this fungus. Periodical examination of plants showed a 
gradual appearance of disease as indicated by disease index 
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(Table-10) which increased with the increasing inoculum level. 
However, the Pusa Ruby was highly susceptible with a level of 0.50 
g/plant which is threshold level of fungus. 
(C) Rhizoctonia solani: 
The results are summarised in Table-11. It is evident that 
fungus showed a significant reduction in growth of shoot and root 
of plant. Inoculation of plants with different inoculum levels of 
fungus severly decreased the shoot and root length; fresh and dry 
weight (Fig. 4; Table -11). The disease incidence was observed 
even at the lowest initial inoculum level. 
(D) Fusarium oxvsporum f.sp. Ivcooersici : 
The data presented in Table-12 indicate that all the 
inoculum levels significantly reduced the plant growth. The 
disease index increased with increase in fungus inoculum. 
4.5 EFFECT OF DIFFERENT FUNGI ON THE GERMINATION OF SEEDS OF 
TOMATO cv. Pusa Ruby: 
Inoculation of seeds with different rhizosphere fungi 
resulted in non-emergence of seedlings either due to seed rot 
plumule infection and simultaneous infection of radicle and 
plumule. The seeds infected with rhizosphere mycoflora indicated 
growth of fungus and sporulation all over seed coat. The fungus 
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later spread from the seed coat to the plumule and radicle. The 
degree of infections in various grades increrased with increase in 
the duration of incubation. 
SEED ROT : 
The symptoms indicated liquefication and deterioration of all 
parts of the seeds except the seed coat. Rotting seeds showed 
abundant sporulation and mycelial growth on the seed coat without 
any sign of growth of radicle or the plumule. All the fungi were 
able to cause seed rot to a varying degree. The most significant 
fungi which caused rotting were Pvthium aohanidermatum. P. 
debaryanum. Cercospora lycopersici. Fusarium oxvsporum f.sp. 
Ivcopersici. F.moniliforme and Rhizoctonia solani. The least 
rotting of seeds was due to Penicil1ium vermiculatum and Rhizopus 
nigricans. 
INFECTION OF THE PLUMULE ALONE 
The fungi sporulated in the cotyledonary cavity and infected 
the plumjle, resulting in the death of the seedling. The data in 
Table-13 exhibited that highest plumule infection was due to C. 
dematium and least due to R^ . nigricans. 
85 
Table - 13: EFFECT OF INOCULATING SEEDS OF TOHATO CY. PUSA RUBY VITH FUNGUS ON THE GERMINATION OF SEED. 
Average percentile ion-Mergence 
Fungi 
Aspergillus cindidus 
A.flavus 
A.fuigatus 
A.iiger 
A.nudttlans 
Alternaria tenuis 
A.solani 
Cercospora lycopersici 
Colietotrichtti deutiui 
Fusariui lonilifone 
F.oxysporui f.sp.lycopersici 
F.solani 
Penicilliui digitatui 
P.notatui 
p.veriiculatui 
PythiuB aphanideriatui 
P.debaryanuE 
Rhizoctonia bataticola 
R.solani 
Rhizopus nigricans 
VerticilliuB albo-atruB 
Distilled vater 
: Due to seed 
rot 
Days after 
S 8 
2 12 
4 tS 
1 S 
3 14 
0 10 
5 17 
6 18 
9 24 
0 14 
8 19 
12 26 
10 21 
0 8 
1 5 
0 0 
14 19 
11 17 
10 15 
12 16 
0 2 
10 14 
0 0 
12 
19 
20 
IT 
21 
IS 
28 
29 
33 
24 
30 
32 
28 
16 
12 
5 
34 
30 
28 
30 
6 
21 
0 
: Due to pluiule 
infection 
Days after 
S 
0 
0 
1 
2 
0 
02 
3 
7 
0 
4 
6 
5 
0 
1 
0 
9 
6 
4 
5 
1 
3 
0 
8 
9 
10 
8 
10 
9 
5 
7 
12 
14 
14 
12 
10 
4 
2 
1 
13 
12 
9 
8 
2 
7 
0 
12 
12 
IS 
14 
17 
14 
IS 
19 
18 
21 
14 
18 
IS 
10 
8 
3 
18 
16 
13 
15 
2 
12 
0 
: Due to radicle 
infection 
Days after 
S 
1 
0 
2 
2 
3 
0 
3 
S 
0 
3 
4 
0 
4 
3 
2 
4 
2 
2 
2 
2 
4 
0 
8 
3 
2 
4 
6 
7 
8 
10 
12 
5 
8 
12 
9 
7 
3 
4 
14 
8 
6 
7 
3 
6 
0 
12 
12 
17 
18 
IS 
10 
14 
19 
20 
20 
20 
2S 
20 
12 
10 
8 
18 
17 
14 
16 
5 
15 
0 
: Due to radicle and 
pluMile infection 
Days after 
S 
2 
2 
0 
1 
2 
0 
2 
4 
0 
4 
4 
3 
2 
1 
2 
5 
3 
1 
2 
0 
3 
0 
8 
S 
2 
S 
4 
4 
7 
12 
12 
8 
8 
8 
7 
3 
3 
4 
14 
10 
8 
6 
3 
6 
0 
12 
7 
8 
8 
10 
10 
16 
18 
21 
12 
16 
20 
15 
9 
6 
S 
25 
20 
17 
ia 
5 
17 
0 
: Average percentage of 
: nerged healthy 
seedling 
Days aft 
S 8 
14 
22 
17 
14 
19 
14 
10 
3 
11 
8 
2 
S 
20 
17 
30 
2 
7 
9 
7 
20 
12 
40 
31 
26 
29 
22 
26 
15 
10 
7 
12 
12 
3 
17 
33 
47 
49 
3 
10 
19 
14 
50 
20 
72 
er 
12 
50 
42 
43 
37 
SI 
29 
IS 
8 
23 
20 
S 
22 
S3 
64 
79 
5 
17 
28 
21 
80 
35 
95 
CD. P:0.05 3.85 5.12 9.37 2.46 3.14 3.97 1.87 2.89 4.35 0.96 1.76 5.80 
P:0.01 5.30 7.89 12.50 4.16 5,95 6.14 3.50 4.62 5.87 2.12 3.05 7.6S 
8.37 9.12 12.40 
11.14 14.20 14.86 
Each reading is nan of f ive replicates. 
INFECTION OF THE RADICLE : 
Due to the formation of a mycelial mat the radicle was not 
allowed to emerge resulting in the death of the seedlings. The 
severe infection was observed due to F^ oxvsporum f.sp.lvcopersici 
(25) when compared with other fungal infection (Table-13) and 
least infected with fi^. nigricans. 
INFECTION OF BOTH RADICLE AND PLUMULE : 
It is evident from Table-13 that highest infection on radicle 
and plumule resulting in non-emergence of seedling was due to 
Pvthium aphanidermatum. The infection of radicle and plumule 
resulted in deterioration and death of the seedlings. The fungi 
sporulated first at the centre and growth point, later spreading 
to the entire area of the growth parts. The least rotting was 
observed due to R^ . nigrcans. 
4.6 EFFECT OF CULTURE FILTRATE OF RHIZOSPHERE FUNGI ON SEED 
GERMINATION: 
The culture filtrates of all the test fungi showed 
pronounced inhibitory effect on germination of seed when compared 
with control. The data presented in Table-14 revealed that the 
top activity of culture filtrate decreased with increase in its 
dilution. There has been no germination of seeds in standard 
culture filtrate of Aspergillus fumigatus. A. niger. A. 
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Table - U : EFFECT OF TREATING SEEDS OF TOKI^ TO cv. PUSA RUBY WITH CULTURE FILTRATE OF FUNGI 
ON GERMINATION SEEDS AFTER 12 DAYS. 
Fungi 
Aspergillus candidus 
A. fhvus 
A.funigatus 
A.niger 
A.nidulans 
Alternaria solani 
A.tenuis 
S 
3 
(97.00) 
2 
198.00) 
00 
(100.00) 
00 
(100.00) 
00 
UOO.Oft) 
12 
(88.00) 
15 
(85.00) 
Cercospora lycopersici 00 
CoMetotnchuBi demati 
i^iisariufi ffomiiforiie 
f.oyysporuiTi f . s p . 
lycopersici 
f .sciam 
Ps' - ic i ihur oigitatup 
^.Rotatur 
P.veriiculatum 
(100.00) 
usi 00 
(100.00) 
00 
noo.oc) 
00 
'lOO.OCl 
00 
MOO. 001 
1 14 
(86,001 
12 
(88.001 
14 
(86.00) 
Pythiun aphamdematun 00 
P.debaryanuB 
(100.00) 
00 
(100.00) 
Genmation percentage 
S/2 
22 
(T8.00) 
18 
(82.00) 
14 
(86.00) 
14 
(86.00) 
17 
[il.m 
22 
Dilution^ 
S/10 
28 
(72.00) 
23 
(77.00) 
21 
(79.00) 
20 
(80.00) 
24 
(T6.001 
35 
(78.00) (65.00) 
26 
(74.00) 
8 
(92.00) 
12 
les.cci 
', 
( 5 7 , 0 [ i 
0( 
I 'Ki .Oi 
5 
iy- r 
•0 
( ; [ , [ : 
2/ 
(16.001 
3C 
(70,00) 
5 
(95.00! 
8 
(92.00) 
38 
(62.00) 
14 
(86.00) 
23 
i " , O C ' 
U 
'S: CO 
c 
' 9 - , , G : ' 
u 
>' r ' i 
i: 
'i' /.'.' 
, I 
i62,OC! 
40 
(60.00) 
14 
(86.00) 
20 
(80.00) 
S/100 
40 
(60.00) 
38 
(62.DO) 
34 
(64.00) 
32 
(68.00) 
39 
(«1.00) 
51 
(49.00) 
60 
(40.00) 
24 
(76.00) 
22 
l i l .OOl 
22 
176.001 
i' 
i 5 1 . 0 : 1 
li 
c-
' 6 : .00 
ii 
151.00! 
55 
(47.00) 
28 
(72.00) 
35 
(65.00) 
S/1000 
61 
(39 .00) 
56 
U4.lrt)) 
54 
(46 .00 ) 
52 
(48 .00) 
60 
140.00) 
70 
(30 .00 ) 
80 
(20.001 
35 
(65 .00) 
40 
(60.00) 
34 
(66,00» 
2£ 
(72.GO I 
41 
(69 ,O i l 
81 
(15.00) 
7E 
(25.00) 
80 
(20 .00) 
51 
(49 .00) 
58 
(42 .00) 
r n V . . 1 
P30.05 
11.72 
9.43 
10.15 
11.20 
8.56 
7.81 
8.52 
9.23 
9,70 
5,62 
5,6-
" , 'S 
14,7t 
1i,15 
13.48 
7.57 
9.81 
P:0.01 
17.50 
14.80 
14.82 
15.13 
10.72 
9.54 
9.65 
11.18 
10, l i 
6,(5 
5 '.' 
i W 
15,1" 
\ I , -
14,15 
8,72 
11.01 
Co n\c\. -^ 
Rhizoctoma bataticol 
R.solam 
Rhizopus nigricans 
a 00 
(100.00) 
00 
(100.00) 
7 
(93.00) 
Vert ic i l l iun albo-atrun 00 
Disti l led Mater 
CD. P:0.05 
P:0.01 
(100.00) 
-
3.54 
7.14 
7 
(93.00) 
9 
(95.00) 
19 
(81.00) 
14 
(86.00) 
-
81.90 
12.07 
23 
(77.00) 
27 
(86.00) 
32 
(68.00) 
29 
(71.00) 
-
12.25 
16.18 
42 
(58.00) 
44 
(72.00) 
52 
(48.00) 
45 
(55.00) 
-
16.05 
18.32 
65 
(35.00) 
70 
(49.00) 
76 
(24.00) 
72 
(28.00) 
95 
10.12 
14.06 
11.25 
7.81 
6.05 
10.17 
-
-
-
15.14 
8.72 
8.21 
12.23 
-
-
-
Figures in parenthesis indicate non-geriination percentage. 
Each reading is nean of ten replicates. 
nidulans. Cercospora Ivcopersici. Colletotrlchum dematium. 
Fusarium moniliforme. F. oxysporum f.sp. Ivcopersici. F» solani. 
Pvthium aphanidermatum. P. debaryanum. Rhizoctonia bataticola. R. 
solani and VerticiIlium albo-atrum. The germination of seeds in 
culure filtrate of other fungi, however, varried. The percentage 
germination of seeds in 'S' concentration of culture filtrates 
ranged from 2-15 as against 95X in control. The germination of 
seeds improved with increase in dilution of culture filtrates of 
various fungi but it was less than control. 
4.7 EFFECT OF DIFFERENT COMBINATION OF FUNGI ON THE EMERGENCE OF 
TOMATO SEEDLING cv. Pusa Ruby AND LATER DAMPING-OFF OF EMERGED 
SEEDLINGS: 
Results in Table-15 revealed that R^ solani(Rs).A. solani 
(As),£i oxvsporum f.sp.Ivcopersici (Fo) and P^ aphanidermatum(Pa) 
adversely affected the emergence of seedlings when inoculated 
separately. However, in combinations of different fungi, the 
adverse effect on emergence was pronounced. The emergence was 
least where all the four fungi were present together. Amongst the 
four fungi when inoculated separately, the Fj. oxysporum f.sp. 
1vcoDersici was most damaging at emergence stage. Highest post 
emergence damping-off was caused by Pa. In bi-pathogenic 
combinations, there has not been much variation in the emergence 
of seedlings in various combinations of fungi but post-emergence 
damping-off was highest in combination of Fo + Pa. In tri-
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pathogenic combinations, least seedling emergence was observed 
when seeds were sown in soil infested with Fo + Pa + Rs. This 
combination also caused highest post-emergence damping-off in 
seedlings. Therefore, all the four fungi adversely affected 
emergence of seedlings and at the same time the post emergence 
damping-off. The infection, further increased in association with 
other pathogenic fungi with highest incidence of post-emergence 
damping-off when inoculated with all the four fungi. 
4.8 EFFECT OF DIFFERENT FUNGI TOGETHER WITH NEMATODE IN VARIOUS 
COMBINATIONS ON THE EMERGENCE OF TOMATO SEEDLINGS CV. PUSA 
RUBY AND LATER DAMPING-OFF OF EMERGED SEEDLINGS 
(A) WITH iL. incognita : 
It is evident from the results presented in Table-16 that 
there has been no material effect on emergence of seedlings when 
inoculated with M. incognita (Mi) alone. However, in association 
with pathogenic fungi, the emergence was adversely affected with 
nematode; Fo, Pa, Rs, and As separately which decreased more, when 
inoculated with nematode simultaneously in the presence of the 
two, three and four test fungi. Relatively few galls were produced 
where plants were inoculated with nematode (Mi) and Fo, Rs, and Pa 
together. However, in Mi + As + Fo not only the number galls was 
high but there was high gall index. Highest increase in disease 
index was observed where plants were inoculated with Rs + AS + AS 
+ Fo + Pa + Mi; followed by Fo + Pa + Rs + Mi, Rs + As + Pa + Mi; 
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Rs + As + Fo + Mi; and As + Fo + Pa + Mi. The incidence of post-
emergence damping-off was significant in all the treatments. 
However, 100% damping-off was observed in plants only when 
inoculated with Rs •»• As + Fo + Pa + Mi after 8 days of germination 
and with As + Fo + Pa + Mi, Fo + Pa + Rs + Mi and Rs + As + Pa + 
Mi after 12 days of germination (Table - 16). 
(B) WITH BJ. reniformis : 
A perusal of results presented in Table-17, indicated that 
the fungi viz., Fusarium (Fo), Pythium (Pa), Rhizoctonia (Rs) and 
Alternaria (As) when present with nematode adversely affected the 
germination of seeds of tomato. Highest inhibition in seedling 
emergence was observed when soil was infested with Rs + As -f Pa + 
Rr. However, with three microorganisms present together v«ith 
nematode, the seedling emergence was reduced significantly and 
reduction in seedling emergence was most in presence of Pythium, 
Rhizoctonia and nematode (Pa + Rs + Rr) simultaneously. All the 
seedlings suffered with damping-off when seedlings were infected 
with As + Fo + Pa + Rr, Fo + Pa + Rr and Rs + As + Fo + Pa + Rr 
after 12 days of inoculation while in inoculation with Rs + Fo + 
Pa + Rr all the seedlings dead after eight days of inoculation. 
The disease index was highest in Rs + As + Fo + Pa + Mi with all 
the organisms inoculated together (Table 15-16) and least with 
As + Rr inoculation. 
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Table - 17: EFFECT OF INOCULATING SOIL VITH REHIFORN NEKATODE AND DIFFERENT FUNGI SEPARATELY. 
Treatients Seedlins eierjed/after Post-eierjence daiping-off of the 
lyceliui lat I O.SQ g. days (S) seedlings that eierged Disease 
after different days of eiergence index 
(I) 
Rr 
As * Rr 
Fo + Rr 
Pa • Rr 
Rs * Rr 
Rs + As i Rr 
Rs + Fo + Rr 
Pa + Rs + Rr 
As + Pa + Rr 
As t Fo + Rr 
Fo • Pa • Rr 
Rs + As + Fo + Rr 
Rs + As + Pa + Rr 
As + Fo + Pa + 
Fo + Pa + Rs + 
Rs + As + Fo + 
Rr 
Rr 
Pa + Rr 
S 
44.00 
34.60 
24.00 
26.00 
29.50 
21.30 
21.00 
18.00 
18.70 
21.30 
18.70 
13.50 
10.20 
9.20 
7.40 
4.00 
8 
51.80 
57.50 
29.70 
35.50 
37.00 
29.60 
28.00 
25.40 
27.10 
29.00 
25.80 
17.20 
13.00 
14.80 
9.70 
6,00 
12 
58.90 
52.20 
38.60 
42.00 
43.00 
38.00 
35.30 
31.00 
33.00 
36.80 
31.50 
24.90 
22.70 
22.00 
16.90 
12.00 
5 
0.00 
33.60 
46.90 
50.00 
39.00 
51.00 
54.00 
57.90 
56.30 
51.90 
58.50 
62.00 
67.60 
69.50 
76.00 
94.00 
8 
0.00 
41.00 
52.70 
56.00 
44.50 
58.00 
62.50 
64.80 
65.70 
62.00 
67.00 
73.00 
70.00 
77.00 
89.00 
100.00 
12 
0.00 
47.00 
53.00 
62.80 
50.40 
61.30 
66.00 
70.30 
69.30 
66.30 
72.00 
82.40 
85.80 
100.00 
100.00 
100,00 
1.S0 
1.80 
2.60 
2.40 
2.10 
2.30 
3.10 
2.90 
2.80 
3.00 
3.90 
3.70 
3.80 
3.60 
4.50 
4.80 
Each reading is «ean of three replicates. 
(C) WITH IL. incognita AND R^ reniformis TOGETHER : 
Both the nematode significantly increased the incidence of 
post emergence damping-off when inoculatd with pathogenic fungi. 
With Fo, Pa, Rs and As separately, the seedling emergence was 
36.70, 39.20, 43.50 and 47.00X respectively after 12 days of 
inoculation. Both the nematodes inoculated alongwith the fungi in 
various possible combinations reduced seedling emergence 
considerably. Similar results were obtained under post-emergence 
damping-off phase. Gradual post emergence damping-off was observed 
in As + Fo + Pa + Mi + Rr and Fo + Pa +Rs + Mi + Rr treatments. 
Highest damping-off was observed after 12 days inoculation in the 
combination of Rs + As + Fo -^  Pa + Mi + Rr exhibited 100% damping-
off at all the intervals. Post emergence damping-off of tomato was 
significantly greater in the presence of both the nematodes than 
in the treatment with fungus alone (Table-18). There was 
considerable increase in disease index where plants were 
inoculated with both the nematodes in various combinations of 
fungi. After 5,8 and 12 days of inoculation, highest damping-off 
was observed in the treatment with Pa + Mi +Rr, Fo + Pa + Mi + Rr, 
Fo + Pa + Rs + Mi + Rr and Rs + As + Fo + Pa + Mi + Rr treatment 
among the combinations of tri, tetra, penta and hexa-pathogens 
respectively (Table-18). 
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4.9 EFFECT OF CULTURE FILTRATE OF FUNGI ON THE NEMATODE: 
(I) ON HATCHING : 
Observations on number of J2 hatched after 12, 24, 48 and 72 
hrs. are presented in Tab1e-19. The culture filtrate of various 
fungi significantly reduced the number of J2 hatched from the egg-
sacs in comparision to control. In standard solution of culture 
filtrate (c.f), least hatch (5.00) was obtained in that of 
Aspergillus flavus while maximum (60.00) in cf. of Rhizoctonia 
solani after 72 hrs (Fig. 5). However, on the basis of onset of 
hatching, no hatching was observed upto 48 hrs. in cf. of Aj. niger 
while in that of Aj. flavus. A. candidus. P. notatum and Yj. albo-
atrum no hatching was observed upto 24 hrs. The hatching 
increased with increase in dilution and exposure to cf. The 
hatching obtained in c.f. of Aspergillus candidus (10), 
PeniciIlium vgrmiculatum (22) and V^ . a1 bo-atrum (16) were 
comparable to that obtained in c.f. of Aj. flavus while rest were 
comparable to that in c.f. of Rhizoctonia solani. More or less 
similar trend was obtained with after different intervals. With 
the dilution to S/1000, more hatch was recorded in all the cases 
with not much difference in between the tested fungi. At the 
dilution of S/1000, however A^ . flavus. A. candidug. Cercospora 
Ivcopersici. CoUetorichum dematium and Vj. a 1 bo-at rum showed least 
hatch. Whereas different dilutions of fungal filtrates 
significantly inhibited hatching of Mj. incognita. Larval 
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Table-19: EFFECT OF CULTURE FILTRATE OF DIFFERENT FUNGI ON THE URVAL HATCH OF MOT-INOT HENATODE, 
!L incoanitt AFTER VARIOUS INTERVALS. 
Exposure Average nuaber of larvae hatched CO. 
Fingi period 
hrs S S/2 S/10 S/100 S/1000 P^ O.OS P^ O.OI 
1 2 3 4 5 6 7 8 9 
Aspergillus candidus 12 00 00 00 12 126 10.06 11.91 
U 00 OS 15 26 239 6.72 7.19 
48 04 14 24 39 280 4.67 S.24 
72 10 25 40 60 300 10.54 11.67 
C O . P:0.05 1.21 2.61 6.11 7.65 9.72 
P:0.01 2.03 3.91 8.05 9.22 11.48 
A.flavus 12 00 08 22 35 190 9.47 10.27 
24 00 16 30 SO 205 12.72 13.14 
48 02 30 47 83 314 14.63 15.28 
72 05 45 70 125 400 20.16 21.93 
C O . P:0.05 0.85 5.90 8.12 9.17 6.15 
P^O.OI 1.41 6.78 9.86 11.03 8.72 
A.funigatus 12 03 16 25 68 208 10.56 11.89 
24 06 28 40 75 295 9.72 10.17 
48 10 42 60 100 392 12.68 14.08 
72 15 60 95 140 450 14.90 15.23 
CD . P:0.05 3.12 4.15 7.18 6.23 8.14 
P:0.01 4.71 5.92 8.25 8.12 9.61 
A.niger 12 00 05 15 26 185 6.18 7.50 
24 00 18 28 55 250 5.93 6.16 
48 00 24 40 75 305 9.10 10.05 
72 10 45 75 125 490 15,70 16.91 
CO. MM O.Jl <.12 1.18 10.03 12.41 
P^O.OI 1.C3 E,0; 9.01 11.14 13.12 
A.nidulans 12 06 30 50 105 26G 14.15 15.1/ 
24 10 66 80 150 390 16.78 ii.53 
48 20 eC 120 200 460 20.14 22.10 
12 30 120 180 280 517 22.06 2i,6'j 
CO. P:0.06 2.U 8 , i ; 14.17 13.75 19.71 
P^O.OI 3.06 9.56 16.62 14.89 21.03 
Ac = Aspergillus candidus 
Af = A. falvus 
Afu = A. fumigatus 
An = A. niger 
Ani = A. nidulans 
As = Alternaria solani 
At = A. tenius 
CI = Cercosperaly lycopersici 
Cd = Colletorichum dematium 
Fm = Fusarium moniliforme 
Fo = F. oxysporum f.sp. lycopersici 
Fs = F. solani 
Pd = PeniciIlium digitatum 
Pn = P. notatum 
Pv = P. vermiculatum 
Pa = Pythium aphanidermatum 
Pde = P, debaryanum 
Rs - Rhizoctonia so'\ani 
Rb = R, bataticola 
Rn = Rhizopus nigricans 
Va = Vertici11ium albo-atrum 
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emergence was, however, inversely proportional to filtrate 
concentration. It was, siginificantly low upto S/1000 but most of 
the fungi favoured no hatching in the 'S' concentration of the 
c.f. (Table-19). 
Similarly, it is apparent from the perusal of the data 
presented in Table-20 that fungal filtrates of all the fungi 
tested, showed inhibitory effect of varying degree on nematode 
hatching. The complete suppression of larval emergence of reniform 
nematode was observed in only the 'S' concentration (Fig. 5) of A. 
njger. Cercospora Ivcopersici. Colletotrichum dematium. Fusarium 
moniliforme and F^ solani after 24 hrs of exposure while c.f. of 
Alternaria solani and A^ . tenuis inhibited in all the exposure 
periods. The increasing exposure and higher concentration had 
direct inhibitory effect on the larval hatch. However, the culture 
filtrate of all the fungi inhibited the larval hatch of R. 
reniformis to a varying degree. The c.f. of all the fungi were 
highly effective in inhibiting hatching upto S/2 concentration. 
At S/10 concentration also (except in that of Rhizopus nigricans) 
effective inhibition was obtained. In the S/100 c.f. of P. 
aphanidermatum. P. debarvanum .A. niger and Aj. solani. the 
hatching was poor as compared to total hatching in water (Table-
20). 
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Table-20: EFFECT OF CULTURE FILTRATE OF DIFFERENT FUNGI ON LARVAL HATCH OF RENIFORK NEMATODE, L n n i f o n i t 
AFTER VARIOUS INTERVALS. 
Funfli 
1 
Aspergillus candidus 
CO. 
A.flivus 
CO. 
A.fnigitus 
CO. 
A.niger 
CD. 
level of 
A.nidulans 
CD. 
P:O.OS 
P:0.01 
P:0.05 
P:O.Ot 
P:0.05 
P:0.01 
P:0.05 
P:0.01 
P:0.05 
P:0.01 
Exposure 
period 
hrs 
2 
12 
24 
41 
72 
12 
24 
48 
72 
12 
24 
48 
72 
12 
24 
48 
72 
12 
24 
48 
72 
Average auiber of larvae hatched 
S S/2 
3 4 
OS 27 
IS IS 
30 10 
SS 100 
7.14 1S.72 
8.23 16.81 
14 48 
30 79 
4S 125 
64 1S1 
S.14 26.17 
10.6S 27.S6 
00 S 
14 20 
2S 40 
47 60 
4.12 8.91 
5.43 9.18 
00 00 
00 20 
5 54 
19 70 
2.86 11.89 
3.72 12.36 
10 46 
25 95 
40 12C 
61 145 
5.78 9.14 
6.19 11.02 
S/10 
S 
S8 
86 
114 
148 
17.64 
19.02 
62 
100 
160 
185 
31.12 
32.62 
62 
75 
95 
132 
10.24 
11.37 
15 
4e 
76 
8S 
14.05 
14.51 
90 
lie 
15C 
180 
14.16 
15.65 
S/100 
6 
78 
too 
167 
180 
21.62 
23.11 
70 
120 
170 
20S 
29.62 
32.12 
73 
130 
152 
178 
18.12 
19.64 
45 
77 
90 
100 
7.14 
8.06 
114 
140 
165 
200 
10.18 
12.36 
S/1000 
7 
80 
13S 
184 
200 
24.67 
2S.19 
80 
180 
185 
210 
26.32 
27.81 
80 
158 
210 
253 
21.41 
23.65 
70 
90 
106 
125 
8.65 
9.36 
121 
165 
200 
224 
14.15 
15.26 
CD. 
PMI.OS 
8 
17.14 
19.31 
18.76 
21.9S 
-
-
8.16 
23.70 
18. S9 
16.19 
-
-
12.07 
6.98 
14.72 
19.32 
-
-
10.26 
15.18 
6.82 
7.64 
-
-
9.15 
15.81 
9.56 
6.93 
-
-
P=0.01 
9 
20.05 
20.64 
24.23 
24.23 
-
-
10.14 
24.92 
20.IS 
17.13 
-
-
13.14 
8.06 
16.15 
20.67 
-
-
12.42 
16.50 
7.32 
9.14 
-
-
13.18 
17.51 
12.45 
8.15 
-
-
1 
Alterniru ultni 
CD. P:O.OS 
P:O.OI 
A.tenuie 
CD. P:O.OS 
P:0.01 
Csrcosport lycopersici 
CD. P:0.05 
P:0.01 
Colletotrichui deutiui 
CD. P:0.05 
P:0.01 
Fusariui nn i l i fo r ie 
CO. P--0.05 
P:0.01 
F.oxysporur f.sp.lycopersi 
CD. P^O.OS 
P:0.01 
2 
12 
24 
48 
72 
12 
24 
4« 
72 
12 
24 
4t 
72 
12 
24 
48 
72 
12 
24 
48 
72 
ici 12 
24 
48 
72 
3 4 
00 1 
00 29 
00 40 
00 53 
- 14.82 
- 15.48 
00 11 
00 35 
00 45 
00 60 
- 6.13 
- 7.52 
00 35 
00 80 
31 105 
54 131 
3.62 8.19 
4.17 9.26 
00 35 
00 35 
35 120 
61 145 
4.75 10.12 
6.18 11.62 
00 22 
00 62 
18 80 
35 94 
5.08 9.46 
6.12 10.11 
OD 36 
08 60 
26 90 
45 112 
9.17 14.26 
11.23 15.95 
5 
64 
88 
112 
130 
11.69 
12.72 
70 
too 
125 
145 
10.89 
11.85 
89 
100 
130 
162 
9.72 
11,05 
95 
114 
142 
175 
12.37 
13.51 
61 
85 
120 
131 
14.52 
16.07 
114 
120 
136 
148 
15.62 
17.09 
8 
105 
122 
134 
148 
9.87 
10.14 
114 
130 
145 
180 
11.07 
12.12 
95 
112 
156 
475 
14.82 
15.58 
120 
138 
175 
198 
13.42 
14.08 
95 
130 
141 
150 
6.81 
7.25 
128 
U4 
155 
170 
11.82 
12.65 
7 
121 
132 
145 
157 
7.85 
8.19 
125 
145 
180 
188 
12.57 
13.14 
110 
180 
178 
200 
15.37 
18.81 
120 
165 
185 
220 
15.16 
16.03 
112 
148 
156 
163 
3.98 
5.17 
140 
161 
170 
182 
7.35 
8.14 
8 
14.83 
3.57 
4.85 
10.21 
-
-
7.34 
9.24 
11.14 
2.56 
-
-
1.91 
20.14 
15.23 
17.45 
-
-
1.32 
18.72 
3.81 
5.19 
-
-
10.08 
12.05 
8.16 
7.35 
-
-
9.13 
15.72 
18.56 
6.95 
-
-
— " " " " " • • 
9 
15.89 
S.92 
7.31 
12.72 
-
-
8.85 
12.07 
14.72 
4.1S 
-
-
3.87 
24.82 
18.19 
19.14 
-
-
2.54 
21.87 
5.90 
7.84 
-
-
13.19 
14.61 
10.12 
18.48 
-
-
U.21 
16.90 
21.03 
8.13 
-
-
t 
F. toUni 
CD. P^ O.OS 
PsO.OI 
Peaicllliui digititui 
CD. M.OS 
P:0.01 
P.Mtatui 
CD. P:O.OS 
P:0.01 
P.venicttlatin 
CD. P:0.05 
P:0.01 
Pythiuc aphanideraatUE 
CD. P:0.05 
PiO.CI 
P.debaryanur 
CO. P:0.05 
PrO.Ol 
I 
M 
24 
48 
72 
12 
24 
4« 
12 
12 
24 
48 
72 
12 
24 
48 
72 
12 
24 
48 
72 
12 
24 
48 
72 
3 
00 
00 
23 
40 
4 
30 
(0 
92 
108 
10.SS 14.27 
11.72 15.12 
21 
37 
SO 
«6 
32 
88 
109 
145 
8.61 14.72 
9.14 IS.tS 
24 
39 
SI 
72 
5.18 
6.37 
18 
35 
48 
58 
5.14 
6.82 
04 
08 
16 
20 
2.14 
J.41 
09 
14 
25 
32 
2.47 
3.19 
34 
70 
100 
IIS 
8.35 
9.14 
30 
86 
98 
112 
7.85 
9.07 
12 
30 
38 
47 
3.65 
4.17 
16 
38 
47 
56 
7.86 
9.08 
S 
70 
121 
130 
140 
S.78 
6.90 
70 
135 
160 
167 
19.18 
21 .OS 
72 
140 
161 
172 
9.72 
10.82 
70 
130 
153 
162 
9.12 
10.34 
24 
41 
55 
66 
8.25 
9.39 
26 
50 
68 
77 
9.14 
11.24 
6 
105 
138 
ISO 
164 
10.12 
11.08 
122 
145 
160 
172 
10.18 
11.37 
125 
148 
162 
187 
7.18 
8.32 
120 
142 
155 
183 
11.15 
14.06 
40 
52 
68 
75 
9.38 
11.05 
45 
60 
75 
89 
10.17 
11.35 
7 
120 
1SS 
162 
17S 
4.18 
6.07 
160 
174 
188 
200 
8.91 
9.23 
160 
175 
192 
205 
6.30 
7.92 
1S6 
172 
186 
195 
13.23 
14.42 
51 
67 
80 
92 
11.24 
12.72 
55 
75 
90 
105 
11.78 
13.02 
8 
9.15 
14.7S 
3.77 
2.8S 
-
-
20.18 
18.41 
22.78 
18.S2 
-
-
22.85 
12.14 
18.23 
14.12 
-
-
20. IS 
14.85 
18.57 
5.18 
-
-
3.14 
4.28 
2.84 
10,71 
-
-
3.58 
4.15 
10.62 
12.38 
-
-
9 
12.06 
16.82 
S.61 
3.79 
-
-
23.S6 
20.8S 
24.08 
20.19 
-
-
22.09 
16.63 
19.06 
15.95 
-
-
22.67 
16.72 
20.98 
7.25 
-
-
5.02 
6.14 
5.35 
14.08 
-
-
4.95 
5.78 
12.8S 
14.72 
-
-
1 
RhizQctonia bititicoli 
CD. 
R.solani 
CD. 
P:0.05 
PsO.OI 
P:0.05 
P=0.01 
Rhiiopus niiricans 
CD. 
Vertlcill 
CD. 
P:O.OS 
P:0.01 
iui ilbo-itrui 
P:0.05 
P-0.01 
Distilled vater 
CD. P:0.05 
P:0.01 
2 
12 
24 
U 
72 
12 
24 
4« 
72 
12 
24 
48 
72 
12 
24 
48 
72 
12 
n 
48 
72 
3 
52 
70 
78 
92 
3.16 
4.2S 
48 
(S 
74 
13 
2.87 
3.91 
80 
88 
9t 
100 
3.65 
4.87 
20 
35 
47 
60 
8.U 
4 
120 
142 
152 
160 
4.52 
6.07 
126 
139 
148 
155 
4.15 
5.72 
150 
155 
167 
172 
1.92 
3.07 
55 
70 
85 
98 
9.68 
9.37 11.05 
90 
180 
240 
280 
3.87 
5.1? 
-
-
-
-
1.95 
2.87 
5 
ISO 
170 
178 
185 
6.81 
7.92 
145 
160 
179 
180 
6.28 
7.81 
180 
200 
214 
220 
8.65 
9.14 
80 
90 
110 
120 
3.18 
4.52 
-
-
-
-
2.11 
3.05 
6 
166 
190 
212 
215 
9.08 
10.12 
160 
182 
196 
206 
8.25 
9.18 
200 
226 
230 
245 
2.81 
3.09 
90 
118 
148 
172 
6.78 
7.92 
-
-
-
-
3.02 
4.14 
7 
180 
195 
270 
270 
11.06 
12.14 
176 
190 
203 
210 
5.41 
6.32 
206 
231 
242 
250 
2.12 
3.05 
105 
132 
160 
182 
10.14 
11.32 
-
-
-
-
5.67 
6.93 
8 
11.83 
5.26 
24.32 
26.25 
-
-
5.78 
3.64 
2.51 
1.95 
-
-
2.58 
5.19 
4.82 
3.45 
-
-
2.31 
2.85 
14.72 
16.61 
-
-
-
-
-
-
-
-
9 
12.75 
7.82 
26.14 
28.31 
-
-
7.45 
5.18 
4.05 
3.89 
-
-
4.13 
1.28 
1.09 
4.16 
-
-
3.78 
4.01 
15.62 
18.75 
-
-
-
-
-
-
-
-
'S' indicate standard solution of culture filtrate. 
Each reading is Kan of five replicates. 
(ii) ON MORTALITY: 
The data as summarised and presented in Table-21 clearly 
indicate that the culture filtrates of all the test fungi resulted 
in the mortality of larvae to a varying degree. The mortality 
decreased with the increase in the dilutions of the culture 
filtrate. The c.f. of A^ flavus. A. niner. R^ . bataticola. fij. 
solani were highly toxic as the 100X mortality was observed within 
48 hrs followed by Aj. candidus. Fusarium moniliforme. F. oxvsoorum 
f.sp. Ivcopersici. F. solani. Pvthium debarvanum. The mortality 
increased with increase in duration of exposure to the c.f. The 
'S' and S/2 concentration of Aj. nifier. A. candidus. A. flavus and 
A. fumigatus caused about 100X mortality within 48 hrs of 
exposure. The c.f. of PeniciIlium spp. and Cercospora Ivcopersici 
appeared to be least effective (Table-21). 
Almost a similar trend was obtained with R^ reniformis. The 
fungi, however, found highly toxic were different. In this case 
100* mortality was obtained after 48 hrs in the cf. of Aj_ tenuis. 
C. dematium while after 72 hrs in the culture filtrate of A. 
niger. A. solani. F. moni1iforme. F. oxvsporum f.sp. Ivcopersici. 
F. solani. R. bataticola. R. solani and V^ . albo-atrum. The c.f. of 
Rhizopus nigricans was least nematicidal which caused only 45% 
mortality even after 72 hrs of exposure (Fig. 6). S/2 
concentration the culture filtrate of AJ. tenuis. F. oxvsporum f.sp, 
93 
T t b l » - 2 1 : EFFECT OF CULTURE FILTRATE OF OIFFEREHT FUHSI OH HORT/ILITY OF LARVAE OF 
L Incof lni ta . AFTER VARIOUS IHTERVALS. 
Fingi 
1 
Asperiillus candidus 
CD. 
A.flivus 
CD. 
A.fuiigatus 
CD. 
A.niger 
CO. 
A.nidulans 
CD. 
P : O.OS 
P = 0.01 
P : O.OS 
P : 0.01 
P • 0.05 
P : 0.01 
P : 0.05 
P -- 0.01 
P •• 0.05 
P : 0.01 
Exposure 
period 
hrs 
2 
12 
24 
48 
72 
12 
24 
48 
72 
12 
24 
48 
72 
12 
24 
48 
72 
12 
24 
48 
72 
""—"•" 
S 
3 
70 
84 
SS 
100 
10.87 
Mortality Percentage 
8/2 
4 
55 
67 
85 
100 
9.18 
11.17 10.47 
81 
31 
100 
100 
2.11 
2.87 
30 
41 
S2 
64 
2.32 
3.61 
80 
92 
100 
100 
1.96 
2.19 
30 
40 
61 
84 
3.18 
4.61 
S2 
63 
100 
100 
3.89 
4.12 
14 
25 
36 
43 
4.81 
5.36 
60 
70 
88 
100 
2.61 
3.58 
15 
28 
42 
55 
8.39 
10.05 
8/10 
S 
34 
45 
88 
83 
7.81 
8.15 
37 
41 
76 
87 
1.85 
2.21 
07 
12 
21 
29 
2.95 
3.17 
40 
53 
61 
67 
3.1? 
4.3S 
10 
16 
25 
39 
5.19 
6.14 
8/100 
8 
16 
20 
35 
80 
2.18 
3.65 
19 
22 
40 
71 
1.45 
1.97 
04 
06 
10 
IS 
1.02 
1.78 
18 
22 
45 
67 
2.18 
3.21 
08 
13 
16 
29 
1.02 
1.47 
•"""•"*•"" 
8/1000 
7 
05 
07 
12 
14 
1.05 
1.78 
05 
08 
09 
15 
0.85 
10.00 
00 
02 
07 
10 
1.81 
2.14 
10 
17 
26 
37 
1.98 
2.07 
00 
08 
12 
14 
1.12 
1.89 
CD. 
P=0.0S 
8 
11.19 
13.06 
10.78 
15.SI 
-
-
9.72 
12.83 
14.07 
13.45 
-
-
2.72 
3.56 
2.88 
1.87 
-
-
5.72 
4.62 
8.14 
9.32 
-
-
1.62 
2.41 
3.06 
4.14 
-
-
P=0.fl1 
9 
15.23 
18.08 
18.12 
21.42 
-
-
14.17 
18.78 
19.12 
18.25 
-
-
4.19 
5.02 
4.05 
5.23 
-
-
9.14 
8.50 
12.17 
14.04 
-
-
3.21 
4.53 
7.19 
8.22 
-
-
1 
AlUrnaria solani 
C O . P : 0.05 
P - 0.01 
A.tenuis 
C D . P : 0.05 
P = 0.01 
Cercospora lycoptrsici 
C D . P : 0.05 
P : 0.01 
Colletotrichui deiatiui 
CO. P : 0.05 
P : 0.0 
fusBriuf Mniliforie 
CO. P : 0.05 
P -. 0.01 
F.oxysporui f.sp.lycopers: 
CO. P : 0.05 
P : 0.01 
2 
12 
24 
40 
72 
12 
24 
40 
72 
12 
24 
48 
72 
12 
24 
48 
72 
n 
24 
48 
72 
ici 12 
24 
48 
72 
3 
28 
35 
44 
S6 
4.86 
S.91 
32 
44 
SS 
(8 
2.87 
3.48 
17 
26 
32 
49 
1.75 
2.12 
25 
37 
52 
64 
7.18 
8.36 
50 
69 
88 
100 
6.28 
?.U 
57 
72 
89 
100 
4.17 
5.26 
4 
12 
IS 
20 
24 
1.72 
2.OS 
18 
24 
39 
48 
4.14 
S.61 
09 
14 
25 
33 
1.98 
2.47 
14 
19 
26 
34 
2.05 
2.83 
2T 
40 
60 
U 
T.52 
8.18 
30 
47 
65 
79 
8.12 
9.87 
S 
05 
10 
14 
14 
1.23 
1.87 
12 
20 
29 
36 
6.12 
7.81 
05 
08 
14 
24 
1.09 
1.67 
09 
12 
14 
20 
1.12 
1.72 
15 
25 
34 
43 
6.41 
7.82 
18 
23 
30 
38 
1.67 
2.05 
6 
00 
04 
06 
09 
0.69 
1.02 
02 
05 
05 
08 
1.81 
2.07 
OS 
OS 
08 
12 
1.11 
1.72 
03 
04 
07 
08 
0.89 
1.01 
09 
17 
22 
25 
5.19 
6.21 
10 
19 
25 
32 
1.48 
1.94 
7 
00 
00 
02 
04 
0.03 
0.67 
00 
02 
00 
OS 
0.02 
0.09 
00 
03 
OS 
08 
0.67 
0.98 
00 
02 
04 
05 
0.05 
0.62 
06 
10 
14 
16 
1.25 
1.95 
03 
05 
09 
17 
0.28 
0.74 
1 
3.81 
S.10 
2.18 
3.67 
-
-
S.83 
1.0S 
10.S7 
1.6S 
-
-
0.81 
1.07 
1.81 
2.09 
-
-
3.12 
1.03 
1.85 
2.67 
-
-
1.95 
3.65 
5.81 
6.81 
-
-
5,78 
11.32 
14.5E 
14.14 
-
-
9 
6.89 
7.92 
4.02 
5.19 
-
-
9.S2 
4.78 
14.06 
2.IS 
-
-
1.32 
1.7S 
2.60 
2.89 
-
-
S.02 
1.51 
2.14 
3.04 
-
-
2.T2 
4.91 
7.63 
8.IS 
-
-
6.91 
13.6C 
15.09 
14.93 
-
-
1 
F. solani 
£.D. P : O.OS 
P : 0.01 
Penicilliui digitatin 
C D . P : O.OS 
P = 0.01 
P.notatui 
C D . P : 0,05 
P = 0.01 
P.veriiculatui 
C O . P : 0.05 
P^O.OI 
Pythiui aphanidertstut 
C D . P : 0.05 
P : 0.01 
P.debaryinui 
C O . P : 0.05 
P : 0.01 
2 
12 
24 
48 
72 
12 
24 
4« 
72 
12 
24 
48 
72 
12 
24 
48 
72 
12 
U 
48 
72 
12 
24 
48 
72 
3 4 
45 22 
64 33 
81 48 
100 82 
7.23 6.S6 
8.47 7.35 
17 08 
25 14 
38 28 
47 35 
3.95 2.11 
4.17 2.94 
21 12 
34 18 
43 32 
59 44 
1.62 1.78 
2.15 2.19 
14 08 
21 12 
32 20 
43 35 
1.18 1.36 
1.82 1.51 
4T 20 
59 32 
72 45 
84 53 
2.18 1.T8 
3.05 2.14 
49 28 
62 3S 
75 46 
too 58 
2.65 3.81 
3.51 4.58 
5 
16 
21 
25 
36 
1.19 
1.92 
05 
09 
14 
25 
1.72 
2.(7 
07 
15 
16 
29 
1.14 
1.59 
05 
08 
12 
18 
0.81 
1,28 
09 
15 
20 
28 
2.12 
2.87 
14 
20 
27 
34 
4.52 
5.17 
8 
08 
12 
18 
24 
1.25 
2.05 
03 
05 
OS 
10 
0.S2 
0.89 
03 
04 
08 
12 
0.48 
0.95 
02 
03 
05 
09 
0.06 
0.46 
02 
05 
10 
12 
0.87 
1.25 
08 
12 
15 
IS 
1.32 
2.05 
7 
03 
05 
08 
12 
0.98 
1.12 
00 
02 
03 
OS 
0.20 
0.31 
00 
00 
05 
07 
0.03 
0.47 
02 
02 
03 
OS 
0.03 
0.09 
00 
02 
05 
08 
1.01 
1.78 
03 
06 
08 
10 
0.67 
1.03 
8 
2.72 
4.06 
(.85 
9.23 
-
-
0.93 
1.12 
0.91 
1.(7 
-
-
1.85 
3.15 
1.72 
3.61 
-
-
0.06 
0.89 
1.03 
2.11 
-
-
3.95 
22.85 
3.91 
2.43 
-
-
3.61 
4.09 
4.23 
5.72 
-
-
9 
S.49 
(.17 
8.21 
11.18 
-
-
1.(4 
1.(1 
1.12 
2.01 
-
-
2.32 
2.S2 
2.07 
4.89 
-
-
1.02 
1.12 
1.78 
2.01 
-
-
5.61 
7.01 
8.14 
3.72 
-
-
5.01 
5.79 
5.87 
7.87 
-
-
1 
Rhizoctonii batiticola 
C D . P : 0.05 
P : O.Ot 
R.solsnl 
C O . P : 0.05 
P : 0.01 
Rhizopus Riiricans 
C D . P : 0.05 
P : 0.01 
Verticilliu ilbo-atrtii 
CD. P • 0.05 
P - 0.0 
Distilled vater 
CO. P : 0.05 
P : 0.01 
2 
12 
24 
48 
72 
12 
24 
48 
72 
12 
24 
48 
72 
12 
24 
46 
72 
12 
24 
48 
72 
3 4 
64 3S 
81 45 
100 58 
100 72 
5.17 7.18 
6.S8 8.07 
72 39 
86 51 
100 60 
100 74 
4.86 5.51 
5.37 6.72 
24 12 
25 18 
40 26 
51 32 
1.12 1.49 
1.47 2.12 
54 26 
66 34 
80 40 
90 43 
5.17 3.18 
6.23 4.05 
00 00 
GO 00 
00 00 
00 00 
14.66 7.56 
19.10 9.18 
5 
19 
25 
30 
39 
2.03 
2.85 
21 
28 
32 
40 
2.32 
3.65 
07 
10 
15 
18 
0.87 
1.12 
12 
18 
22 
29 
2.14 
2.98 
00 
00 
00 
00 
1.76 
3.58 
6 
10 
14 
17 
20 
1.62 
2.09 
12 
16 
19 
22 
0.96 
1.14 
05 
06 
09 
12 
0.46 
0.95 
05 
36 
09 
12 
0.98 
t.01 
00 
00 
00 
00 
2.47 
4.89 
7 
06 
09 
10 
12 
0.47 
0.81 
05 
08 
09 
12 
0.03 
0.09 
02 
03 
OS 
05 
0.05 
0.09 
00 
03 
03 
06 
0.05 
0.6T 
00 
00 
00 
00 
1.05 
22.15 
8 
2.07 
2.19 
5.43 
6.21 
-
-
5.14 
6.07 
8.13 
7.65 
-
-
0.13 
1.14 
2.03 
4.87 
-
-
5.01 
1.12 
2.78 
3.82 
-
-
-
-
-
-
-
-
9 
3.85 
4.09 
6.09 
7.83 
-
-
6.19 
7.15 
9.84 
9.05 
-
-
1.46 
2.91 
3.56 
6.72 
-
-
6.14 
1.91 
3.62 
5.94 
-
-
-
-
-
-
-
-
'S' indicates standard solution of culture f i l t rate. 
Each reading is Man of five replicates. 
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Table-22: EFFECT OF CULTURE FILTRATE OF DIFFERENT FUNGI ON nRTALIH OF URVAE OF L riniforiis 
AFTER VARIOUS INTERVALS. 
Exposure Mortality percentage 
Fungi period C D . 
hrs S S/2 S/10 S/100 S/1000 P:0.05 P^O.OI 
1 2 3 4 5 6 7 S 9 
Aspergillus candidus 12 39 23 H 05 02 2.42 3.05 
24 49 33 20 08 05 2.31 2.92 
48 61 44 25 14 09 3.81 4.72 
72 74 W 32 l\ \ i 3.65 4.5^ 
C D . P : 0.05 2.27 3.04 5.02 1.75 0.98 
P--0.01 3.14 4.12 5.79 2.32 1.12 
A.flavus 12 33 21 08 03 02 1.76 2.14 
24 45 30 12 04 02 4.15 5.83 
48 56 41 18 08 04 3.52 4.71 
72 74 55 24 12 05 6.81 7.52 
CO. P:0.05 6.26 7.35 1.86 1.75 0.90 
P^O.OI 7.81 8.18 2.45 1.97 1.05 
A.funigatus 12 43 25 10 02 00 3.81 4.95 
24 51 34 14 07 03 2,47 3.61 
48 62 45 20 12 05 4.19 6.07 
72 83 60 26 18 06 8.24 9,78 
CD. P:0,06 4.6S 3.98 2.12 1.56 0.8? 
P--0,01 5.92 4,6i 3.63 2.30 1.H 
A.H'oe' 12 5^  i: 12 06 01 2.32 3.4^ 
24 a 3" ie 10 02 ] . i : : 1 "2 
45 i: y. 21 14 02 i.'i " , 2 1 
72 v.: It 32 1E 04 12.52 ' 3 , " . 
CD. P:0,05 C 4 : l.i: 2.63 1,15 C.5 ' 
P^COi 7 . : ' i.i: 3,55 2,14 m 
A.r.idilars 12 3" 2^  05 02 00 1,42 2 T 
24 i: 2" C" C3 02 ' 2: •.?: 
4E 55 35 10 03 02 1,35 2,12 
72 73 46 14 05 03 1.05 1.79 
CD. P:0.05 4.31 2.82 1.98 0.81 0.32 
P:0.01 5,65 4.77 2.42 0.97 0.67 
1 
Alternaria solani 
CO. P:Q.05 
P^O.Ol 
A.tenuis 
C D . P:0.05 
p--o.ot 
Cercospora lycopersici 
CO. P:0.05 
P:0.01 
CoHetotrichun deiat iu i 
CD. P:0.05 
p-c.c i 
Fus r i u r r .oni l i forne 
C.: . P:G.05 
P--0.01 
'^.cy.'.spcruf f .sp. lycopers 
CD. P:0.06 
P:0.01 
2 
12 
24 
48 
72 
12 
24 
48 
72 
12 
24 
48 
72 
12 
24 
48 
72 
12 
n 
46 
12 
^ici V/. 
24 
48 
72 
3 
51 
82 
95 
too 
14.18 
15.35 
5S 
85 
100 
100 
9.81 
11.03 
35 
46 
53 
62 
5.18 
6.79 
57 
78 
100 
100 
11.72 
12,65 
<5 
n 
50 
lo: 
\Li' 
16.6-
V. 
u 
9C 
100 
6.28 
7.86 
4 
20 
50 
65 
90 
12.72 
13.62 
46 
60 
82 
too 
12.13 
13.47 
14 
22 
27 
35 
2.62 
3.79 
42 
51 
68 
8C 
12.61 
M.V 
y 
4-
55 
ye 
E^5 
£,r 
I,-
cr 
e: 
100 
7.18 
8.35 
5 
12 
18 
23 
30 
2.98 
4.05 
18 
29 
48 
69 
12.54 
17.09 
05 
to 
15 
22 
1.62 
2.35 
21 
28 
35 
48 
3.38 
4.62 
18 
24 
35 
44 
2.91 
3.69 
26 
34 
40 
50 
4.18 
5.72 
6 
02 
06 
06 
08 
0.35 
0.72 
05 
07 
07 
to 
0.05 
0.12 
02 
02 
03 
05 
0.04 
0.08 
05 
12 
17 
26 
2.19 
3.72 
06 
12 
08 
24 
2,47 
3,14 
07 
12 
19 
26 
2.18 
3.43 
7 
01 
02 
02 
04 
0.04 
0.12 
00 
00 
03 
04 
0.02 
0.07 
00 
01 
01 
02 
0.02 
8.05 
03 
05 
05 
08 
0.98 
1.14 
02 
04 
04 
06 
1.13 
1.76 
03 
03 
09 
11 
1.05 
1.72 
8 
0.85 
2.62 
4.19 
2.17 
-
-
9.31 
11.25 
3.09 
3.46 
-
-
1.18 
3.77 
82 .9 
2.71 
-
-
1.95 
6.53 
9.42 
14.63 
-
-
2.J6 
6.14 
12.06 
14.22 
-
-
2.43 
6.14 
5.81 
12.41 
-
-
9 
1.12 
3.15 
5.03 
3.47 
-
-
11.41 
12.72 
3.98 
4.95 
-
-
1.86 
4.52 
9.78 
3.66 
-
-
2.86 
7.47 
11.18 
16.63 
-
-
•.09 
IJl 
13.'E 
15,6T 
-
-
3.6: 
1 /.'. 
1,14 
14.03 
-
-
1 
F. solani 
C D . P--0.05 
piO.OI 
P«niciUiui digitatui 
C O . P:0.05 
P:0.01 
P.notatuB 
C O . P:0.05 
P:0.01 
P.veniculatuB 
C.C'. P:0.05 
O--0.01 
Pythvjr ac'-.ar.Kleriiiatur 
C D . P:0.06 
P:C.C1 
P.decc'.oru' 
C D . P:0.05 
P^O.OI 
2 
12 
24 
48 
72 
12 
24 
48 
72 
12 
24 
48 
72 
12 
24 
48 
72 
12 
24 
48 
72 
12 
24 
4e 
72 
3 
52 
66 
85 
100 
8.19 
10.26 
31 
49 
58 
64 
14.15 
15.39 
49 
60 
66 
74 
3.85 
4.91 
28 
46 
55 
66 
5,14 
C81 
JO 
62 
62 
70 
5,14 
6.39 
44 
66 
68 
75 
4.72 
5.14 
4 
36 
51 
62 
80 
7.35 
8.28 
18 
23 
36 
48 
3.92 
4.53 
22 
31 
43 
51 
2.72 
3.81 
18 
29 
27 
44 
4.62 
5,14 
/ ', 
<C 
42 
cr 
2,8; 
2,7; 
r^ 
K 
48 
56 
2.69 
3.21 
5 
21 
32 
36 
44 
5.62 
6.78 
09 
12 
16 
25 
1.72 
2.08 
12 
18 
23 
28 
2.56 
3.48 
07 
14 
24 
24 
4.1i 
4,; = 
12 
''I 
25 
i; < 
2.4; 
2,5: 
If 
2i 
28 
37 
1.4? 
2.06 
6 
09 
14 
18 
20 
2.12 
3.42 
04 
05 
08 
08 
1.03 
1.41 
03 
05 
05 
10 
1.14 
1.62 
03 
05 
07 
10 
1.29 
1.72 
04 
Oc 
Ct 
08 
0.56 
O.S^ 
03 
05 
07 
07 
0.34 
0.67 
7 
05 
08 
08 
10 
1.02 
1.19 
02 
02 
04 
05 
0.58 
2.87 
01 
02 
02 
04 
0.47 
0.72 
01 
01 
02 
02 
0.05 
0,12 
00 
02 
02 
03 
0.07 
0,14 
OD 
01 
02 
02 
0.03 
0.08 
8 
1.87 
3.54 
5.76 
7.15 
-
-
1.S2 
1.68 
2.S9 
1.43 
-
-
1.04 
1.95 
2.07 
3.75 
-
-
1.15 
2.66 
3.82 
6.54 
-
-
5.1? 
2.26 
l.li 
3,S5 
-
-
11,14 
16,93 
20.13 
5.61 
-
-
9 
2.14 
4.87 
6.96 
8.32 
-
-
2.86 
3.07 
3.91 
2.65 
-
-
1.97 
2.58 
3.14 
4.81 
-
-
1,96 
2,24 
4.9; 
1.19 
-
-
f,3: 
3.6' 
2,^^ 
4,'3 
-
-
11,33 
21.94 
6.8? 
-
-
1 
Rhizoctonia bataticoU 
C D . P:0.05 
P=0.01 
R.solani 
C O . P^O.OS 
P=0.01 
Rhizopus nigricans 
C D . P:0.05 
PrO.Ot 
Verticilliui albo-atrun 
C D . P:0.05 
P:0.01 
Distilled KEter 
C D , P--0.06 
P^O.OI 
2 
12 
24 
48 
72 
12 
24 
48 
72 
12 
24 
48 
72 
12 
24 
48 
72 
12 
U 
48 
72 
3 
57 
72 
88 
100 
6.19 
7.36 
65 
80 
100 
100 
5.19 
6.07 
12 
30 
38 
45 
5.25 
6.09 
55 
72 
83 
100 
10.01 
11.12 
CC 
OC 
00 
OC 
12.72 
14.?C 
4 
38 
45 
74 
90 
2.81 
3.45 
40 
55 
80 
100 
7.12 
8.25 
08 
14 
21 
29 
2.86 
3.59 
31 
40 
55 
64 
1.85 
8.09 
-
-
-
-
i.Vi 
h.n 
5 
14 
22 
27 
45 
1.78 
2.05 
21 
30 
35 
54 
1.85 
2.14 
05 
05 
08 
12 
0.81 
1.12 
14 
21 
25 
31 
2.14 
2.85 
-
-
-
-
1.T8 
2.0{ 
6 
05 
10 
12 
18 
0.46 
0.85 
10 
14 
18 
25 
1.39 
1.72 
01 
02 
02 
05 
0.65 
0.92 
06 
08 
10 
14 
1.06 
1.72 
-
-
-
-
1.03 
1.95 
7 
00 
02 
04 
OS 
0.04 
0.08 
03 
03 
05 
05 
0.01 
0.04 
00 
00 
00 
00 
-
-
02 
02 
05 
05 
0.81 
1.73 
-
-
-
-
0.85 
1.19 
8 
7.14 
7.88 
5.93 
9.25 
-
-
5.07 
7.56 
20.24 
17.81 
-
-
2.15 
1.83 
4.54 
2.95 
-
-
2.19 
4.70 
3.15 
6.33 
-
-
-
-
-
-
-
-
9 
8.43 
8.19 
6.72 
10.89 
-
-
6.18 
8.62 
11.80 
18.05 
-
-
3.09 
2.72 
5.67 
3.85 
-
-
3.09 
5.82 
4,70 
l.H 
-
-
-
-
-
-
-
-
"S" indicates standard solution of culture filtrate. 
Each reading is lean of five replicates. 
Ivcopersici and R^ . soTani caused, complete mortality within 72 
hrs. All the concentrations of c.f. resulted in mortality of R. 
reniformis more so at higher concentrations. With dilutions in 
concentration, a corresponding suppression in mortality was 
recorded with minimum at S/1000 (Table-22). 
4.10 EFFECT OF INOCULATING TOMATO SEEDLING MITH NEMATODES. AND 
DIFFERENT FUNGI SEPARATELY AND CONCOMITANTLY ON GROWTH OF 
PLANTS, DISEASE INDEX AND NEMATODE MULTIPLICATION: 
(A) WITH IL. incognita : 
Results presented in Table-23, showed both nematode and the 
fungus, AJ. solani reduced the growth of plants when inoculated 
alone. However, the growth was inversely proportional to the 
increase in the inoculum level of fungus. The growth of plants 
was further reduced when the plants were inoculated with nematode 
and fungus together. In amongst the three tests, where plants 
were inoculated with nematode and fungus, ie. simultaneous and two 
sequential inoculations, the adverse effect was more pronounced 
when inoculated simultaneously with nematode and fungus at 
different inoculum levels. When results on two types sequential 
inoculation were compared, the plants suffered most, when 
inoculated with nematode before fungus inoculation. The adverse 
effect was more pronounced at highest inoculum level of the 
fungus. The disease index increased with increase in inoculum 
94 
lBb)a-23: EFFECT OF 1II0CUIA11N6 SEEDIIN6S OF 10MTO C«. PUSA 
AlUrwrii tolinl ON SROKTH OF PUNTS AND DISEASE INDEI : 
RUBY m i H NtloidoatlH tncoinitl AND DIFFERENT INOCULUM LEVELS OF 
TrealMnU 
Nenetode alone 
N 
Fungus alone 
F0.50 
F1.00 
fa.oo 
Sequential inoculation 
KaF 
N t ) F0.50 
N t ) FI.OO 
H •> F2.flO 
NbF 
H <+ FQ.50 
N <• FI.OO 
K (• f2.00 
Siiultaneous inoculation 
N 1 F0.50 
N t FI.OO 
N i F2.00 
Uninoculated 
Lenjlh CI 
Root Shoot 
t.30 23,50 
(40.31) (31.88) 
8.90 2(.80 
136.42) (22.31) 
8.50 25.00 
(39.281 (27.53) 
T.30 23.10 
(47.85) (31.30) 
7.90 24.00 
(43.57) (27.53) 
7.20 22.90 
(48.57) (33.62) 
6.50 22.00 
(53.57) (36.23) 
T.50 23.10 
(46.42) (33.04) 
6.80 21.80 
(51.42) (36.81) 
6.30 20.90 
(55.00) (39.42) 
6.60 22.00 
(52.85) (36.23) 
6.10 20.90 
(56.42) (39,42) 
5.20 19.70 
(62.85) (42.89) 
14.00 34.50 
Total plant 
length 
CI 
31.80 
(48.40) 
35.70 
126.39) 
33.50 
(30.92) 
31.00 
(36.08) 
31.00 
(34.22) 
31.10 
(37.93) 
28.50 
(41.23) 
30.60 
(36,90) 
28.60 
(41.03) 
27. 20 
(43.91) 
28.80 
(41.031 
27.00 
(44.32) 
24.90 
(48.65) 
48.50 
Fresh veight g Total plant 
Root 
5.00 
(23.07) 
4.00 
(38.46) 
3.70 
(43.07) 
3.60 
(44.61) 
3.90 
(40.00) 
3.50 
(46.15) 
3.10 
(52.30) 
3.40 
(47.69) 
3.00 
(53.84) 
20 .6 
(60.00) 
3.10 
(52.301 
2.60 
(60.00) 
2.40 
(63.07) 
8.50 
Shoot 
7.80 
(25.71) 
7.30 
(30.47) 
6.80 
(35.23) 
6.10 
(41.90) 
6.60 
(37.14) 
5.70 
(45.71) 
S.IO 
(51.42) 
5,80 
(44.76) 
5,20 
(50,47) 
4.80 
(54.28) 
5,10 
(51.42) 
4.40 
(58,09) 
3.80 
(63.80) 
10.50 
t 
12.80 
(24.70) 
11.30 
(33.52) 
10.50 
(38.23) 
3.70 
(42.94) 
10.50 
(38.23) 
9.20 
(45.68) 
8.20 
(51.76) 
9.20 
(45.88) 
8.20 
(51.76) 
7.40 
(58.47) 
8.20 
(51.76) 
7.00 
(58,82) 
6.20 
(63.52) 
17.00 
Dry visight g Total plant 
Root 
2.10 
(30.00) 
2.10 
(30.00) 
1.90 
(36.66) 
1.80 
(40.00) 
1.90 
(36.66) 
1.60 
(46.66) 
1,40 
(53.33) 
1.70 
(43.33) 
1.40 
(53.33) 
1.00 
(63.33) 
1.40 
(53.33) 
1.20 
(60.00) 
1.00 
(66.66) 
3.00 
vir J 
Shoot 
3.20 
(36.00) 
3.60 
(28.00) 
3,40 
(32.001 
3.00 
(40.00) 
2.90 
(42,00) 
2.70 
(46,00) 
2.10 . 
(59.00) 
2.60 
(48.00) 
2.30 
(S4.00) 
1.60 
(68.00) 
2.30 
(54.00) 
2.00 
(60.00) 
1.60 
(68,00) 
5,00 
VBivnb 
9 
5.30 
(33.76) 
5.70 
(28.75) 
5.30 
(33.75) 
4.80 
(40.00) 
4.80 
(40.00) 
4.30 
(40,25) 
3,50 
(56.25) 
4.30 
(46.251 
3.70 
(53.75) 
2.70 
(66.25) 
3.70 
(53.75) 
3.20 
(60.00) 
2.60 
(67.50) 
8.00 
disease 
index 
3,50 
2,50 
2.80 
3.50 
3.60 
4.00 
4.00 
4,40 
4.70 
5.00 
5,10 
5,50 
5,50 
-
CO, P:0.05 
P--fl.Ol 
0.92 
1.23 
0.07 
0.84 
1.06 
1.93 
0.12 
0,35 
0,21 
0.63 
0.15 
0.38 
0.03 
0.14 
0.06 
0.21 
0.19 
0.31 
0.02 
0.08 
Figures in parenthesis shov per cent reduction over control/Uninoculated. 
Each reading is lean of three replicates. 
level of the fungus; again the highest disease index was at 
simultaneous inoculum level. 
The nematode multiplication, as represented by galls, egg-
masses, egg production and computed population per pot and in 
root, was adversely affected by fungal inoculation with highest 
adverse effect being in simultaneous inoculation (Table-24, 
Fig.7). A persual of results (Table-25) clearly indicate that 
different inoculum levels of F^ . oxvsDorum f.sp. Ivcooersici were 
highly deliterious to tomato. The interaction between MJL incognita 
(N) Fj. oxvsporum f.sp. Ivcooersici (F) exhibited significant 
reduction in plant height and weight after 60 days of inoculation 
as compared with F or N alone. The minimum plant length was 23.80 
cm in simultaneous inoculation (N+F2.0 ). However, fresh weights 
of plants in F+N were much less than in F or N alone. A similar 
trend was observed in dry weights (Fig. 8). Further data showed 
that the disease index was enhanced when plants were inoculated 
with nematode and fungus simultaneously. 
Similar trend of adverse effect on plant growth and 
multiplication of root-knot nematode was obtained when in combined 
inoculation Aj. solani was replaced either by F_^ oxvsporum f.sp. 
Ivcopersici. P. aohanidermatum or R^ . solani (Table- 27,29,30 ; 
Fig. 9). Of the different fungi tested the most adverse effect on 
plant growth was observed when plants were inoculated with 
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I ib1e-24: EFFECT OF INOCULATING SEEDUNGS OF lONAIO cv. FHISA RUBT I I I H |L i j I C M n i l l AND DIFFERENT INOCULUM LEVELS OF 
A l t i r n i r i a t o l i n i ON NULTIPLIUTION OF NEMATODE. 
Treatnents 
Nemtode alone 
N 
Sequential inoculation 
NaF 
M+> 
N •> 
N •> 
NbF 
N <• 
N (• 
N (• 
F0.50 
Ft.00 
F2.00 
F0.60 
F1.00 
F2.00 
No. of qalls 
per root 
systec 
200 
(14.171 
172 
(13.15) 
l«l 
(12.72) 
ISO 
(12.28) 
ise 
113.00) 
147 
(12.16) 
124 
(U.I8) 
Siiultaneous inoculation 
N t 
N t 
N • 
F0.50 
f1.00 
F2.00 
153 
(12.40) 
138 
111.78) 
105 
(10.291 
No. of egg 
•asses per 
root systei 
225 
(15.031 
192 
(13.85) 
179 
(13.41) 
1(8 
(13.87) 
186 
(13.81) 
170 
(13.071 
156 
(12.521 
172 
113.15! 
165 
(12.881 
152 
(12.361 
No. of eggs 
per egg 
iiasses 
515 
(22.71) 
460 
121.47) 
430 
(20.761 
385 
(19.60) 
410 
(20.27) 
395 
(19.09) 
372 
(19.30) 
390 
(19.77) 
376 
(19.41) 
356 
(18.891 
No. of feiales 
per root 
systei 
695 
(26.38) 
510 
122.60) 
491 
(22.18) 
445 
(21.11) 
485 
(22.04) 
435 
(20.66) 
395 
(19.89) 
456 
(21.37) 
395 
(19.89) 
378 
(19.46) 
No. of larvae 
per kg soil 
31750 
(178.18) 
26720 
(163.46) 
25300 
(159.06) 
24500 
(156.52) 
25300 
(159.06) 
23530 
(153.391 
22470 
(149.90) 
24000 
(154.62) 
22460 
(149.861 
21400 
(146.29) 
Total neiatode 
population 
32445 
(180.131 
27230 
1165.01) 
25791 
(160.59) 
24945 
(157.941 
25785 
(160.58) 
23965 
(154.80) 
22865 
(151.21) 
24456 
(156.38) 
22855 
(151.101 
21778 
(147.501 
Pf 
Rf :— 
Pi 
32.44 
27.23 
25.79 
24.94 
25.78 
23.96 
22.86 
24.45 
22.85 
21.77 
CO. P : 0.05 2.65 3.04 3.95 8.91 14.72 21.72 0.82 
P - 0.01 4.07 4.19 5.02 10.06 19.63 23.45 1.06 
figures in parenthesis shoii JiTTTtransforied values. 
NaF (v)) z Nenatode (1000 J2) inoculated one «eeK after fungus inoculation. 
NbF (<fl : Neiatode (1000 J21 inoculated one veek before fungus inoculation. 
K f F : Smultaneous inoculation of pathogens. 
The nuRber 0.50, 1.00 and 2.00 lyceliui aeight (G). 
Each reading is iiean of three replicates. 
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Fig. 7 Effect of interaction betv^ai M.incognita and inoculum level 
of A.solani. 
rsbl«-25' EFFECT OF INOCUUTINS SEEDLIH6S OF TONAIO cv. PUSA RUBT VITH IHIoidoatlll Incointti AND DIFFERENT INOCULUM LEVELS OF 
Fusiriui oiyiDorui f.SD.hcoDirtici ON SROVTH OF PLANTS AND DISEASE INDEI. 
Treatients 
Neietode alone 
N 
Fungus alone 
F0.50 
fl.OO 
F2.00 
Sequential inoculation 
NaF 
N *) FO.SO 
N +> Fl.OO 
N f) F2.00 
NbF 
H <• fO.50 
N <• Fl.OO 
N <t F2.00 
Siiultaneous inoculation 
N * FO.SO 
N f Fl.OO 
N t F2.00 
Uninoculated 
C D . P:0.05 
PtO.OI 
Length ci 
fioot Shoot 
J.OO 23.50 
(SO.70) (30.88) 
7.50 22.80 
(47,18) (32.94) 
r.10 22.40 
(50.00) (34.11) 
6.50 22.00 
(54.22) (35.29) 
7.10 21.80 
(50.001 (35.88) 
6.SO 21,10 
(53.52) (37.35) 
5.80 20.90 
159.15) (38.52) 
5,80 21.10 
(52.11) (36.17) 
6.50 21.00 
(54.22) (38.23) 
5.30 19.80 
(59.15) (41.76) 
5.80 20.70 
(59.15) (39.11) 
5.50 20.00 
(61.26) (41.17) 
4.90 18.90 
(65.49) (44.41) 
14.20 34.00 
0.24 0.29 
0.33 0,40 
Total plant Fresh 
length 
CI 
30.SO 
(36.72) 
30.30 
(37.13) 
29.50 
(38.79) 
28.50 
(40.87) 
28.80 
(40.24) 
27.90 
(42.11) 
26.70 
(44.60) 
28.50 
(40.87) 
27.50 
(42.94) 
25.60 
(46.88) 
26.50 
(45.02) 
25.50 
(47.09) 
23.80 
(50.62) 
48.20 
0.43 
0.48 
Root 
4.00 
(31.03) 
2.20 
(62.06) 
1.80 
(68.96) 
1.30 
(77.58) 
1.50 
(74.11) 
1.10 
(77.58) 
1.00 
(32.78) 
1.30 
(77.58) 
1.20 
(79.31) 
0.80 
(86.20) 
1.00 
(82.78) 
0.80 
(86.201 
O.IO 
(89.65) 
S.80 
0.14 
0.19 
weight g 
Shoot 
7.50 
(21,05) 
6.70 
(29.47) 
6.50 
(31.57) 
5.50 
(42.10) 
S.SO 
(41.03) 
S.OO 
(47.36) 
3.30 
(58.94) 
5.10 
(46.31) 
4.70 
(S0.S2) 
3.80 
(60.00) 
4.20 
(55.78) 
3.80 
(60.001 
3.50 
(63.15) 
9.50 
0.19 
0.23 
Total plant 
fresh Keighi 
9 
11.50 
(24.831 
9.30 
(35.29) 
8.30 
(45.75) 
6.80 
(55.55) 
7.10 
(53.59) 
6.30 
(58.82) 
4,30 
(57.37) 
6.40 
(58.16) 
5.90 
(61.43) 
4.SO 
(69.93) 
5.20 
(66.01) 
4.60 
(69.93) 
4.10 
(73.20) 
15.30 
0.30 
0,36 
Dry Height g 
Root 
1.90 
(24.00) 
1.00 
(60.00) 
0.90 
(64,00) 
0.80 
(68.00) 
0.80 
(68.00) 
0.70 
(72.00) 
O.SO 
(80.00) 
0.70 
(72.00) 
0.60 
(76.00) 
O.SO 
(80.00) 
0.50 
180.00) 
0.40 
(84.00) 
0.30 
(88.00) 
2.50 
0.05 
0.09 
Shoot 
3.40 
(24.44) 
2.50 
(44.44) 
2.20 
(51,11) 
2.00 
((55.55) 
2.20 
(51.11) 
2.00 
(55.55) 
1.30 
(60,00) 
2.00 
(55.55) 
1,90 
(57,77) 
1.60 
(64.44) 
1.80 
(60.00) 
1.50 
(66.66) 
1.50 
(66.66) 
4.50 
0.11 
0.18 
Total plant 
dry Height 
g 
5.30 
(24.28) 
3.50 
(50.00) 
3.10 
(55.71) 
2.80 
(60.00) 
3.00 
(57.14) 
2.70 
(81.42) 
2.30 
(67.14) 
2.70 
(61.42) 
2.50 
(64.23) 
2.10 
(70.00) 
2.30 
(67.14) 
1.90 
(72.35) 
1.80 
(74.28) 
7.00 
0.12 
0.19 
Disease 
index 
4.50 
2.80 
2.80 
3.00 
3.60 
4.40 
4.50 
4.00 
S.OO 
S.OO 
S.SO 
S.SO 
t.OO 
-
-
-
Figures in parenthesis shov per cent reduction over control. 
Each reading is lean of three replicates. 
Tabl8-28: EFFECT OF IHOCUUTING SEE0LIH68 OF TOMATO cv. PUSA RUBY HTH HeloidoaYne incoanitl AHO INOCULIHI LEVELS OF 
FustfiuM oXKSDoruif.sD.lYCOoerski OH MULTIPUCATIW OF HEHATOOE. 
Treatnents Ho. of galls Ko. of egg Ho.of eggs No.of feiales No. of larvae Total netatode Pf 
per root lasses per per egg per root per kg soil population Rf -— 
systei root systei nasses systei Pi 
Neiatode alone 
N 
Sequential inoculation 
NaF 
N +> F0.50 
H +> fl.OO 
N t> F2.00 
KbF 
H (+ F0.50 
H (+ Fl.OO 
N <+ F2.00 
210 
(U .52 ) 
150 
(12.28) 
151 
(12.32) 
128 
(11.35) 
132 
(11.53) 
120 
(11.00) 
100 
(10.04) 
Siiultaneous inoculation 
H + F0.50 
K t Fl.OO 
N 1 F2.00 
11T 
(10.86) 
105 
(10.29) 
90 
(9.53) 
235 
(15.36) 
165 
(12.88) 
152 
(12.37) 
U4 
(12.04) 
150 
(12.28) 
UO 
(11.87) 
125 
(11.22) 
145 
(12.08) 
130 
(11.44) 
120 
(11.00) 
520 
(22.82) 
382 
(19.57) 
389 
(19.23) 
352 
(18.78) 
371 
19.28) 
355 
(18.36) 
342 
(18.52) 
345 
(18.60) 
310 
(17.83) 
292 
(17.11) 
700 
(26.47) 
456 
(21.37) 
430 
(20.76) 
372 
(19.31) 
440 
(21.00) 
390 
(19.77) 
388 
(19.20) 
405 
(20.14) 
365 
(19.13) 
338 
(18.41) 
31300 
(178.32) 
25600 
(160.00) 
24570 
(156.75) 
23450 
(153.13) 
24890 
(157.13) 
23000 
(151.66) 
21970 
(148.21) 
23000 
(151.88 
21600 
(146.97) 
20800 
(144.22) 
32500 
(180.28) 
26058 
(181.42) 
25000 
(158.11) 
23822 
(154.34) 
25130 
(158.52) 
23390 
152.94 
22338 
(149.48) 
23405 
(152.99) 
21965 
(148.20) 
21138 
(145.39) 
32.50 
26.05 
25.00 
23.82 
25.13 
23.39 
22.33 
23.40 
21.96 
21.13 
C O . P - 0.05 
P ' 0.01 
6.12 
7.19 
9.00 
10.18 
14.15 
16.02 
19.21 
21.11 
39.72 
41.40 
43.65 
45.12 
Figures in parenthesis shov^OTtransfomed values. 
KaF (^ >) : Keiatode (1000 J2) inoculated one week after fungus inoculation. 
HbF (<+) : Hesatode (1000 J2) inoculated one w e k before fungus inoculation. 
N + F : Siiultaneous inoculation of both pathogens. 
The nunber 0.50, 1.00 and 2.00 nyceliua N$ight(g). 
Each reading is itean of three replicates. 
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Fig. B Effect of interaction between M. incognita, and 
inoculum levels of F.oxysporum f.sp. lycopersici. 
Table-zr- EFfECT OF INOCUUTIHS SEEDIINGS OF TONAIO » . PUS* KUBY KITH Niloldonill incoanlU AND OIFFERENT IXOCUIUN LEVELS OF 
Rhuoctonit SOIIBI ON GROVTH OF PLANTS AND DISEASE INOEI. 
Treatients 
Heiatode ilone 
N 
Funjus alone 
F0.50 
FI.OO 
F2.00 
Sequential inoculation 
NaF 
H •) 
K O 
H H 
NbF 
K <• 
M (t 
N <f 
Siiultaneous 
H • 
N i 
N • 
F0.50 
FI.OO 
F2.:Q 
F0.50 
FI.OO 
F2.00 
; inoculation 
F0.50 
FI.OO 
F2.00 
Uninoculated 
Length ci ' 
Root Shoot 
7.30 23.00 
(47.8S) (30.(31 
8.20 24.00 
(41.42) (30.41) 
7.70 24.00 
(45.00) (30.43) 
7.20 23.00 
(48.57) (33.33) 
7.GO 23.SO 
(45.71) (31.59) 
7.00 22.50 
(50.001 (34.781 
S,30 21.70 
(55.00) (37.10) 
7,20 22.80 
(48.57) (36.81) 
6.50 21.50 
(53.57) (37.68) 
5.90 20.30 
(57.85) (41.15) 
6.40 21.80 
(54.28) (36.81) 
5.80 20.50 
(58.57) (40.57) 
4.90 19.40 
(65.00) (43.70 
14.00 34.50 
Iota) plant 
length 
CI 
30.80 
(36.49) 
32.70 
132.57) 
31.70 
(34.61) 
30.20 
(37.73) 
31.20 
(35.67) 
29.50 
(39.17) 
28.00 
(42.26) 
30.00 
(38.14) 
28.00 
(42.26) 
26.20 
(45.97) 
28.20 
(41.85) 
26.10 
(45.77) 
24.10 
(49.89) 
48.50 
Fresh weight g 
Root 
4.00 
(27.27) 
2.90 
(47.21) 
2.50 
(54.54) 
2.20 
(60.00) 
2.50 
(54.54) 
2.10 
(61.31) 
1.80 
(67,271 
2.20 
(60.00) 
1.80 
(67.27) 
1.60 
(70.90) 
2.00 
(63.63) 
1.60 
(70.90) 
1.20 
(78.18) 
5.50 
Shoot 
8.30 
(12.001 
8.10 
143.00) 
7.50 
(35.00) 
6.80 
(32.001 
7.40 
(26.001 
6,50 
(35.001 
5,90 
(42,00) 
6.40 
(36.00) 
5.90 
(41.00) 
5.40 
(46.001 
5.90 
(41.001 
5.20 
(48.00) 
4.50 
(55.00) 
10.00 
Total plant 
fresh Kaight 
9 
12.80 
(17.41) 
11.00 
(23.03) 
0.80 
(35.48) 
9.00 
(41.93) 
9.90 
(35.12) 
3.60 
(44.511 
7.60 
(50,96) 
9,60 
(44.51) 
7.70 
(50.32) 
7.00 
(54.33) 
7,90 
(49.03) 
6.80 
(56.12) 
5.70 
(61.22) 
15.50 
Dry vei 
Root 
1.20 
(40.00) 
0.90 
(55.00) 
1.40 
(60.00) 
0.60 
(70.00) 
0.80 
(60.00) 
0.50 
(75.00) 
0.30 
(85.00) 
0,70 
(65.00) 
0.50 
(75.00) 
0,30 
(85.00) 
0.50 
(75.00) 
0.40 
(80.00) 
0.10 
(85.00) 
2.00 
ght 1 
Shoot 
3.20 
(27.27) 
3.50 
(20.45) 
4.20 
(22.72) 
3.00 
(31.81) 
2.80 
(36.36) 
2.50 
(43.18) 
1.90 
(56.81) 
2.50 
(43.18) 
2.20 
(50.00) 
1.50 
65.90) 
2.10 
(52.27) 
1.90 
(56.81) 
1.50 
(65.90) 
4.40 
Total plant 
dry Height 
9 
4.40 
(31.25) 
4.00 
131.25) 
2.80 
(34.37) 
3.60 
(43.75) 
3.60 
(43.75) 
3.00 
(53,12) 
2.20 
(65.62) 
3,20 
(50.00) 
2.70 
(57.81) 
1.30 
(71.87) 
2,60 
(59,37) 
2.30 
(64.061 
1.80 
(71.87) 
6.40 
disease 
index 
3.50 
2,50 
3,50 
3,60 
4,20 
4.20 
4,50 
4,70 
5,00 
5.20 
6.50 
5.50 
C D . P-• 0.05 0.83 1.06 2.17 0.31 1.10 1.45 0,78 0.43 0.81 0,02 
P : 0.01 1.51 1.65 3.09 0.60 1,95 2.03 0.85 0.92 1,02 0.05 
Figures in parenthesis shon per cent reduction over control/umnoculated. 
Each reading is lean of three replicates. 
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Fig. 9 Effect of interaction between M. incognita and inoculua leve l of 
R.solani. 
Tabte - 28: EFFECT OF IROCUUTING SEEDLINGS OF TOMATO cv. PUSA RUBY IITH Iteloidoniie incotnita AND DIFFERENT IROCULVK 
LEVELS OF Rliizoctonii solini ON MULTIPLICATION OF NEMATODE. 
TreaUents No. of galls No. of egg No. of eggs No. of feiales No. of larvae Total neiatods Pf 
per root lasses per per egg per root per kg soil populition Rf :— 
systei root systei lasses systei Pi 
Netatode alone 
N 
Seouential inoculation 
NBF 
K *) F0.50 
N •) F1.00 
K +) F2.00 
NbF 
N <+ F0.50 
N (• F1.0C 
K (+ F2.00 
20S 
(14.35) 
165 
(12.881 
155 
(U.itI 
141 
(11.91) 
152 
(12.361 
130 
(11.44) 
114 
(10.12) 
Siiultaneous inoculation 
N + F0.50 
N • F1.00 
H • F2.00 
CD. P •- C.C5 
P : C.01 
151 
(12.32) 
130 
(11.44) 
100 
(10.04) 
(.67 
11.90 
230 
(15.19) 
186 
(13.64) 
1/1 
(13.11) 
160 
(12.68) 
1?5 
(13.261 
162 
(12.?6) 
151 
(12.32) 
166 
(12.92) 
157 
(12.56) 
145 
(12.081 
9:59 
14.03 
515 
(22.71) 
450 
(21.23) 
400 
(20.02) 
360 
(18.00) 
390 
(19.77) 
363 
(19.59) 
367 
(19.18) 
370 
(15.16) 
366 
(19.15) 
340 
(18.46) 
17.46 
19.51 
700 
(26.47) 
482 
(21.79) 
470 
(21.721 
400 
(20.02) 
455 
(21.361 
405 
(20.14) 
382 
(19.57) 
432 
12D.80) 
384 
(19.62) 
366 
(19.20) 
20.32 
22.14 
31800 
(178.23) 
26500 
(162.37) 
25070 
(156.33) 
24300 
(155.88) 
25210 
(158.771 
2?410 
(153.00) 
22250 
(149.16) 
23490 
(153.26) 
22370 
(149.56) 
21200 
(145.611 
40.60 
44.72 
3250 
(176.23) 
26982 
(164.26) 
25540 
(159.61) 
24700 
(156.61) 
25665 
(160.20) 
23815 
(154.32) 
22632 
(150.30) 
24372 
(156.91) 
22754 
(150.84) 
21568 
(146.66) 
46.79 
51.05 
32.50 
26.98 
25.54 
24.70 
25.66 
23.81 
22.63 
24.37 
22.75 
21.66 
0.03 
0.12 
Figures in parenthesis shonJiTTTtransforwd values. 
M ( O ) : Necatode (1000 J21 inocultted one «eek ifter fungus inoculation. 
NbF l(«| : Neiatode (1000 J2) inoculated one veek before fungus inoculation. 
K 4 F - Sicultaneous inoculation of both pathogens. 
Tlis [iurber 0.50, 1.00 and 2.00 iiyceliuii tieight (g). 
Each reading is «ean of three replicates. 
W.li-lV. EfftCI Of IHOCUUTIHS StEOLIHSS Of lOWIO « . WIS* RUgr KIIH KtloidoUBt incOMJU WtD OlffEREUT IHQCULUK LEVELS Of 
PithJui ao l i in idarutu i ON GROVTH OF PLANTS AND DISEASE IHDEI. 
Treatrents 
Neiatade alone 
s 
Fundus alone 
F0.50 
M.OO 
F2.00 
Sequential inoculation 
Haf 
N *•> F0.50 
II •> FI.OO 
N •> F2.0Q 
Nbf 
N (+ F0.50 
H ( t Ft.00 
N <• F2.00 
Smultaneous inoculation 
N • fO.50 
N t Fl.OO 
N « F2.00 
Umnoculated 
CO. P : 0.05 
P : O.Ot 
length c i 
Root Shoot 
7.20 23.40 
(50 .3M (31.11) 
7.90 23.50 
|4 ( .S9I (30.88) 
7.40 23.00 
(48.9(1 (32.351 
6.90 22.50 
(52.411 (33.82) 
7.10 22.60 
(51.03) (33.52) 
( .70 21.90 
(53.79) (35.581 
6.00 20.80 
(58.62) (30.82) 
6.60 21.40 
(54.48) (37.05) 
6.00 20.50 
(58.62) (39.70) 
5.40 19.60 
(62.751 (42.351 
6.20 20.90 
(57.24) (38.52) 
5.80 20.00 
(60.001 (41.171 
5.00 19.20 
(65.51) (43.52) 
14.50 34.00 
0.23 0.35 
0.31 0.41 
Total Dlant Fresh i 
length 
CI 
30.60 
(36.301 
31.10 
(35.87) 
30.40 
(37.311 
29.40 
(39,38) 
29.70 
(38.76) 
28.60 
(41.03) 
26.80 
(44.74) 
28.00 
(42.26) 
27.10 
(44.12) 
25.00 
(48.45) 
27.10 
(44.12) 
25.80 
(46.80) 
24.20 
(50.10) 
48.50 
0,61 
0.69 
Root 
5.00 
(23,071 
3.50 
(46.151 
2.80 
(56.921 
2.20 
(66.15) 
2.60 
lei jht 9 
Shoot 
8.70 
(17.14) 
8,90 
(15,23) 
8.50 
(19.041 
7.90 
(24.76) 
6.30 
(60.00) (35.23) 
1.30 
(72,30) 
1.60 
(75.38) 
1.30 
(TO.76) 
1.60 
(75.381 
1.20 
(81.53) 
1.50 
(76.921 
1.20 
(81.53) 
0.30 
(86.15) 
6.50 
0.08 
0.11 
6.10 
(41.901 
5.20 
(50.471 
6.20 
(40.95) 
5.70 
(45.71) 
4.30 
(54.281 
5,60 
(46.66) 
4,90 
153.331 
4.50 
(57,14) 
10.50 
0.29 
0.34 
Total plant 
fresh M i g h t 
> 
13.70 
(19.41) 
12,40 
(27.05) 
11.30 
(33.52) 
10.10 
(40.56) 
9.40 
(44.70) 
7.90 
(53.521 
6.80 
(60.001 
8.10 
(52.351 
7.30 
(57.65) 
6.00 
(64,701 
7.10 
(58.23) 
6.10 
(64.11) 
5.40 
(68.23) 
17.00 
0.07 
0.10 
Dry Height g 
Root 
1.30 
(18.75) 
0.90 
(43.75) 
0.70 
(56.25) 
0.50 
(68.75) 
0.70 
(56.25) 
0.50 
(68.751 
0.30 
(81,25) 
0.60 
(62.501 
0.40 
(75.00) 
0.30 
(81,251 
0.40 
(75.00) 
0.30 
(81.25) 
0.20 
(87.50) 
1.60 
0.03 
0.04 
Shoot 
3.20 
(28.88) 
2.30 
(37.77) 
2.50 
(44.441 
2.10 
(53.331 
2.20 
(51.111 
2.10 
(53.331 
1.80 
(60.001 
2.10 
(53.331 
1.90 
(57.771 
1.70 
(62,221 
2.00 
(55.55) 
1.70 
(62.221 
1.50 
(66,66) 
4.50 
0.08 
0.11 
Total plant 
it) leight 
9 
4.50 
(26,22) 
3.70 
(39.34) 
3.20 
(47.54) 
2.60 
(57,37) 
2,90 
(52.451 
2,90 
(57.37) 
2.10 
(55.571 
2.70 
(55.731 
2.30 
152.291 
2.00 
(67.21) 
2,40 
(60.65) 
2.00 
(57.21! 
1.70 
(72.13) 
6.10 
0.14 
0.17 
Disease 
nden 
3.50 
2.70 
2.10 
3.00 
3.60 
4.30 
4.30 
4.50 
5.00 
5.00 
5.30 
5.50 
5.50 
-
0.05 
0.07 
Figures in parenthesis shov per cent reduction over contrjl/uninoculated. 
Each reading is lean of three replicates. 
Table-3C: EfFECT OF IKOCUUTIIIG SEEDLINGS OF TOMATO CY. PUSA lUBT KITH lleloidowne iiicoailita AND DIFFERENT INOCUIUX LEVELS OF 
Ptttiiili iDhMidgriatyi ON MULTIPLICATION OF NEMATODE. 
Treatients 
NsutoiJe alone 
K 
Sequential inoculation 
NaF 
N •) 
K 0 
)i * 
NbF 
N <t 
N <• 
N (• 
Siiultaneous 
N + 
H t 
H « 
F0.50 
F1.00 
F2.00 
FO.SO 
Fl.OO 
F2.00 
\nocut(tian 
F0.5C 
Fi.oe 
F2.00 
Ho. of jails 
per root 
systei 
20T 
(W.«) 
110 
(12.18) 
149 
(12.24) 
137 
(11.74) 
142 
(11.95) 
125 
(11.22) 
105 
(10.29) 
130 
(11.44) 
120 
(11.00) 
95 
(S.79) 
No. of est KQ. of eijs 
•asses per per egg 
root systei nssses 
235 
(15.35) 
172 
(13.15) 
1(2 
(12.76) 
151 
(12.32) 
162 
(12.76) 
147 
(12.161 
135 
(11.66) 
156 
(12.52) 
145 
(12.06) 
130 
(11.44) 
520 
(22.12) 
400 
(20.02) 
360 
(19.51) 
340 
(18.46) 
380 
(19.51) 
371 
(19.28) 
352 
(18.781 
350 
(18.73) 
330 
(18.19) 
305 
(17.49) 
No. of fetales 
per root 
systet 
705 
(26.57) 
470 
(21.70) 
450 
(21,23) 
360 
(19.51) 
44! 
(21.18) 
400 
(20,021 
377 
(19.44! 
422 
(20.56) 
370 
(19.26! 
346 
(18.621 
No. of larvae 
per kg soil 
31800 
(178.32) 
25120 
(160.68) 
24900 
(157.80) 
23890 
(154.56) 
25000 
(1S8.11) 
23200 
(152.31) 
22000 
(148.32) 
23750 
(154.11) 
22000 
(148.32) 
20980 
(144.84) 
Total Rwatode 
population 
32505 
(110.021 
28290 
(162.14) 
25350 
(159.211 
24270 
(155.79) 
25448 
(159.52) 
23600 
(153.62) 
22377 
(149.591 
24172 
(155.47) 
22370 
(149.56) 
21326 
1146.03) 
Pf 
Rf :— 
Pi 
32.50 
26.2? 
25.35 
24.27 
25.44 
23.60 
22.37 
24.1! 
22.37 
21.32 
CD. P : 0.05 
P : 0.01 
14.02 
14.79 
8.12 
8.97 
15.17 
16,01 
19.25 
20.6S 
72.61 
74.05 
105.11 
107.18 
0.11 
0.14 
Figures in parenthesis show^JiiTT transforied values. 
KaF [v] -- Keutode (1000 J21 inoculated one (reek after fungus inoculation. 
NbF (<i) : Neiiatode (1000 J2) inoculated one veek before fungjs inoculation. 
li i F : Sinultaneous inoculation of both pathogens. 
The nur.ber G.50, 1,00 and 2.00 lyceliui veight (gl. 
Each reading is iiean of three replicates. 
nematode and Fusarium oxysporum f.sp. Ivcopersici simultaneously 
and disease index was also highest with £^ oxysporum f.sp. 
Ivcopersici inoculated with nematode. Nematode multiplication 
was most adversely affected in inoculation with root-knot 
nematode and F.oxvsporum f.sp. Ivcopersici . 
(B) WITH E^ renlformis: 
The growth of plants as measured in length, fresh and dry 
weight (Fig.10, 11, 12 and 13) decreased in inoculations of plants 
with nematode alone and at different inoculum levels of the 
various fungi tested. The damage to plants increased with 
increase in inoculum levels of the fungus. As with Mj. incognita 
the most adverse effect of growth of plants was observed when 
inoculated with reniform nematode and the 2.0 g fungus 
simultaneously (Table- 31, 33, 35, 37 and 39). 
The multiplication of nematode (Fig. 10, 11, 12) was 
adversely affected in all the types of inoculations with nematode 
with different levels of fungus. The least multiplication was 
observed in simultaneous inoculation with fungus, F_^  oxysporum 
f.sp. Ivcopersici Plants when inoculated with reniform nematode 
together with other fungi, the reduction was more in simultaneous 
inoculation with R^ . reniformis and F.,. oxvsporum f.sp. Ivcopersici 
(Table 32, 34, 36, 38 and 40: Fig 13.). 
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Table-::. EFFECT Of IHOCUUIIHS SEEOLIHSS Of TOHATO c». PUSH RUBY KITH RoHUnchulus nniforiit m OlffEREHT IHOCULUN LEVELS Of 
Pfthiui u h i n i d i r i i U i ON 6R0VTH OF PLANTS AND DISEASE INDEX. 
Ireatients 
Kttitode ilone 
N 
fungus ilone 
FO.SO 
Fl.OO 
F2.00 
Sequential inoculation 
NiF 
H » FO.SO 
N • ) Fl.OO 
N • ) flM 
m 
H (• FO.SO 
H (t Fl.OO 
H <• f2.0D 
Siiultaneous inoculation 
H + FO.SO 
N • ft.Ofl 
H t F2.00 
Uninoculated 
CO. P : 0 . 0 5 
P : 0.01 
Length c i 
Root Shoot 
8.4Q 2S.S0 
[ilM] (25.001 
r.ao 23.50 
( ( ( .201 (30.881 
r.iO 23.00 
(48.351 (32.35) 
6.30 22.60 
(52.41) (33.52) 
J.60 23.00 
(47.58) (32.35) 
7.!fl 22.40 
(51.03) (37.05) 
5.50 21.80 
(55,17) (38.82) 
7.50 22.50 
(48.27) (33.82) 
6.80 21.70 
(53.10) (36.17) 
5.20 20.40 
(57.24) (40.00) 
6.50 21.60 
(55.17) (36.47) 
6.00 20.50 
(58.62) (39.701 
5.70 19.60 
(60.68) (42.35) 
14.50 34.00 
0.07 0.42 
0.15 0.76 
Total plant Fresh 
length 
CI 
33.90 
(30.101 
31.30 
(35.46) 
30.40 
(37.31) 
29.50 
(39.17) 
30.60 
(36.90) 
29.50 
(39.17) 
28.3 
(41.64) 
30.00 
(38.14) 
28.50 
( 4 1 . ' 3 ) 
26.60 
(45.15) 
28.10 
(42.06) 
26.50 
(45.361 
25.30 
(47.83) 
48.50 
00.38 
00.42 
Root 
3.70 
(43.07) 
2.50 
(61.531 
2.40 
(63.07) 
2.20 
(66.15) 
2.20 
(68.15) 
2.00 
(69.23) 
1.80 
(72.30) 
1.90 
(70.76) 
1.60 
(75.38) 
1.40 
(78.46) 
I.SO 
(76.92) 
I.IO 
(83.071 
0.90 
(86.15) 
6.50 
0.05 
0.07 
•e ight 9 
Shoot 
8.50 
(19.04) 
8.90 
(15.23) 
8.50 
(19.04) 
7.80 
(25.71) 
7.30 
(25.71) 
6.40 
(39.04) 
5.50 
(47.611 
6.70 
(36.19) 
6.20 
(40.95) 
5.10 
(51.42) 
5.90 
(43.80) 
5.50 
(47.611 
4.90 
(53.33) 
10.50 
0.21 
0.29 
Total plant Dry 
fresh aeigh 
9 
12.20 
(28.23) 
11.40 
(32.941 
10.90 
(35.88) 
10.00 
(41.17) 
10.00 
(41.17) 
8.40 
(50.58) 
7.30 
(57.051 
8.60 
(49.41) 
7.30 
(54.11) 
6.50 
(61.76) 
7.40 
(56.47) 
6.60 
(61.17) 
5.80 
(65.88) 
17.00 
0.09 
0.12 
Root 
0.80 
(53.94) 
0.30 
(47.05) 
0.70 
(58.82) 
0,50 
(70.58) 
0.80 
(52.94) 
0.60 
(64.70) 
0.40 
(76.471 
0.60 
(64.70) 
0.40 
(76.47) 
0.20 
(88.23) 
0.50 
(70.58) 
0.40 
(76.74) 
0.30 
(82.35) 
1.70 
0.07 
0,09 
• e ight g 
Shoot 
3.00 
(33.33) 
2,70 
(40,001 
2.50 
(44.44) 
2.10 
(53.33) 
2.50 
(44.44) 
2.30 
(48.88) 
2.10 
(53.33) 
2.40 
(46.66) 
2.10 
(53.33) 
1.90 
(60.00) 
2.10 
(53.33) 
1.80 
(60.001 
1.50 
(66,661 
4.50 
0.14 
0.17 
Total plant 
dry weight 
9 
3.80 
(38.70) 
3.60 
(41.93) 
3.20 
(48.38) 
2.60 
(58.06) 
3.30 
(46.77) 
2.90 
(53.22) 
2.50 
(59.671 
3.00 
(51.61) 
2.50 
(59.67) 
2.00 
(67.74) 
2.60 
(58.06) 
2,20 
(64.51) 
1,80 
(70.96) 
6.20 
0.28 
0.36 
Disease 
index 
2,50 
2,70 
2.70 
3.00 
2.80 
3.60 
4.10 
4.40 
4.50 
4.80 
5.20 
5,50 
5.50 
-
0.71 
0.78 
Figures in parenthesis shon per cent reduction over control/uninoculated. 
Each reading is *ean of three replicates. 
Table-32: EFFECT OF IHOCULATINS SEE0LIMS8 OF TONATO cv.PUSA RUBY IITH RotYleachulm 
reniforiis AND IMOCULUN LEVELS OF pythiui aohaniderutui 
OF HEMATODE. 
Treatients No. of fenales 
Neiatode alone 
N 
Sequential inoculation 
KaF 
N 0 F0.50 
N t> Fl.OO 
N t> F2.00 
NbF 
N <+ F0.50 
H {• Fl.OO 
H (* F2.00 
per root 
systei 
400 
(19.75) 
340 
(18.23) 
320 
(17.19) 
272 
(16.82) 
315 
(17.08) 
230 
(17.05) 
265 
(15.92) 
Siiultaneous inoculation 
N i FO.SO 
N t Fl.OO 
N + F2.00 
C D . P : 0.05 
P -  0.01 
292 
(17.11) 
270 
(15.941 
248 
115.37) 
7.21 
8.57 
Mo. of larvae 
per ki soil 
9890 
(99.45) 
3860 
(93.90) 
8720 
(93.38) 
8200 
(90.55) 
3390 
(91.50) 
aooo (89.44) 
7840 
(87.9^) 
7900 
(88.3^) 
7750 
(87.90) 
7180 
(84.7i) 
81.79 
83.3^ 
Total neiatode 
population 
10290 
(101.44) 
9200 
(95.29) 
9040 
(94.75) 
8472 
(92.04) 
8705 
(93.30) 
8290 
(91.05) 
8105 
(90.03) 
8192 
(90.40) 
8020 
(38.65) 
7428 
(86.19) 
105.14 
101.33 
ON MULTIPLICATION 
Pf 
Rf -— 
Pi 
10.29 
9.20 
9.04 
8.47 
8.10 
8.29 
8.10 
8,19 
8.02 
7.42 
0.85 
1.02 
Figures in parenthesis show jirrf transforied values. 
NaF (+>1 : Meiatode (1000 9-f.) inoculated one «eli after funqus inoculation. 
NbF (<+) : Neiatode (1000 g.f.) inoculated one week before fungus inoculation. 
H + F : SiiuUaneousno iculation of both pathogens. 
The nuiber 0.50, 1.00 and 2.00 tyceliui weight (g). 
Each reading is mean of three rgpijcates. 
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!able-31. EFFECT OF INOCUUTINS SEEOLINfiS Of TOMTO » . PUSA RUBT NITH RottUnchului renifofiit AND DIFFEREIT INOCULUM LEVELS OF 
A l t i t g i c i i t a l i B i ON GRONTN OF PUKIS AID DISEASE INDEX. 
Ireit ients 
Nentodi alone 
N 
Funjus i lont 
FO.SO 
FI.OO 
F2.00 
Sagucntii l i nocu l i t i on 
NiF 
N t ) F0.50 
N f ) FI.OO 
N t ) F2.00 
NbF 
N <t FO.SO 
N <t Ft.00 
N ( f F2.00 
SJiultineous inoculat ion 
N « FO.SO 
N * FI.OO 
N » F2.00 
Uninoculatad 
CO. P : O.OS 
P : 0.01 
Length c i 
Root Shoot 
8.70 2S.2D 
(40.00) (27.16) 
M O 2i . i0 
(37.24) (22.S4) 
8.60 2S.I0 
(40.68) (27.45) 
7.10 23.90 
(48.6S) (30.S2) 
8.SO 24.70 
(41.37) (28.61) 
7.90 21.60 
(46.SI) (32.08) 
7.10 22.30 
(51.03) (35.54) 
7.90 23.50 
(45.51) (32.08) 
7.20 22.30 
(50.34) (35.54) 
8.80 21.00 
(53.10) (39.30) 
7.00 22.50 
(51.72) (14.97) 
6.60 21.60 
(S4.48) (17.57) 
5.90 20.10 
(59.111 (41.90) 
14.50 14.60 
0.4S 1.02 
1.42 1.18 
Total plant Fresh 
length 
CI 
31.90 
(30.95) 
39.90 
(26.88) 
33.70 
(31.36) 
31.20 
(36.45) 
33.20 
(32.38) 
31.40 
(36.04) 
29.40 
(38.081 
31.40 
(36.04) 
29.50 
(39.91) 
27.80 
(43.38) 
29.50 
(39.91) 
28.20 
(42.56) 
26.00 
(47.04) 
49.10 
1.38 
2.00 
Root 
4.50 
129.68) 
4.04 
(36.87) 
4.00 
(37.50) 
3.80 
140.62) 
4.00 
(37.50) 
3.70 
(42.18) 
3.10 
(51.56) 
3.50 
(45.31) 
3.10 
(51.56) 
2.80 
(56.25) 
3.10 
(51.56) 
2.80 
(S6.25) 
2.50 
(60.93) 
6.40 
0.09 
0.37 
•eight g 
Shoot 
8.40 
(20.00) 
7.30 
(30.47) 
6.80 
(35.23) 
6.00 
(42.85) 
6.70 
(36.19) 
5.90 
(43.80) • 
5.20 
(50.47) 
6.10 
(41.90) 
5.70 
(45.71) 
S.OO 
(S2.38) 
S.50 
(47.61) 
4.90 
(53.33) 
4.10 
(60.95) 
10.50 
0.41 
0.95 
Total plant Dry 
fresh eeigh 
9 
12.90 
(23.66) 
11.70 
(30.76) 
10.80 
(36.09) 
9.80 
(42.01) 
10.70 
(36.68) 
9.60 
(43.19) 
8.30 
(50.881 
9.60 
(43.19) 
8.80 
(47.92) 
7.80 
(SI.84) 
8,60 
(49.11) 
7.70 
(54.41) 
6.60 
(60.94) 
16.90 
0.68 
I.OS 
f . . . . . . 
Root 
2.30 
(20.68) 
2.10 
(27.581 
1.90 
(34.48) 
1.80 
(37.93) 
2.00 
(11.01) 
1.90 
(34.48) 
1.80 
(37.93) 
1.80 
(37.93) 
1.60 
(44.82) 
1.40 
(51.72) 
1.50 
(48.27) 
1.30 
(55.17) 
1.10 
(62.06) 
2.90 
0.08 
0.51 
Might g 
Shoot 
3.50 
(27.08) 
3.60 
(25.00) 
3.40 
(29.16) 
3.10 
(35.41) 
3.20 
(33.33) 
2.90 
(39.58) 
2.50 
(47.911 
2.70 
(43.75) 
2.50 
(47.911 
1.90 
(60.41) 
2.40 
(50.001 
2.10 
(56.25) 
1.80 
(82.50) 
4.80 
0.24 
1.06 
Total plant 
dry Height 
9 
5.80 
(15.94) 
5.70 
(17.39) 
5.30 
(23.18) 
4.90 
(28.98) 
5.20 
(24.63) 
4.80 
(30.43) 
4.30 
(37.68) 
4.50 
(34.78) 
4.10 
(40.57) 
3.30 
(52.17) 
3.90 
(43.47) 
3.40 
(50.721 
2.90 
(57.97) 
6.90 
0.42 
0.85 
•f, 
Disease 
index 
2.50 
2.50 
2.80 
3.50 
2.80 
3.50 
3.60 
4.00 
4.00 
4.30 
4.80 
5.00 
5.30 
-
0.02 
0.47 
Figures in parenthesis shoi per cent reduction over control/uninoculated. 
Each reading is lein of three replicates. 
Table-34: EFFECT Of IHOCULATIUfi SEEDLINGS OF TOUATO cv. PUSA RUBY RotYlenchulug reaifofMis AID 
OIFFEREm mOCULUH LEVELS OF Altarmrii sfllani ON IWLTIPLICATIOI Of HEHATOOE. 
Treatments Mo. of fewles No. of larvae Total nenatode Pf 
per root per k? soil population R f ^ — 
systei Pi 
Neutode alone 
N 
Sequential inoculation 
NaF 
N +> F0.50 
K 0 F1.00 
K +) F2.00 
KbF 
H Cr FO.SO 
H <+ F1.00 
M <+ F2.00 
Siwitaneous inoculation 
H + F0.50 
H + F1.00 
K + F2.00 
390 
(19.87) 
355 
(18.S8) 
340 
(17.84) 
305 
(18.94) 
342 
(18.25) 
327 
(18.11) 
300 
(17.34) 
325 
(18.05) 
295 
(17.97) 
270 
(16.46) 
9905 
(99.52) 
9200 
(95J5) 
8900 
(94.34) 
8680 
(93.17) 
8160 
(92.36) 
8590 
(91.90) 
8495 
(91.05) 
8580 
(90.86) 
8400 
(90.14) 
8230 
(89.72) 
10295 
(101.46) 
9555 
(97.20) 
9240 
(96.16) 
8985 
(94.79) 
9102 
(95.30) 
9017 
(94.69) 
8795 
(93.76) 
8905 
(94.37) 
8695 
(93.10) 
8500 
(92.14) 
10.29 
9.55 
9.24 
8.98 
9.10 
9.01 
8.79 
8.90 
8.69 
8.50 
C O . P - 0.05 8.28 18.85 45.69 0.07 
P - 0.01 9.03 21.72 49.82 0.92 
Figures in parenthesis shonjTTT transformed values. 
NaF (^ )) : Nesatode (1000 9.f.) inoculated one veek after fungus inoculation. 
NbF (<f) : Neutode (1000 g.f.) inoculated one Meek before fungus inoculation. 
N ^ F : Siiultaneous inoculation of both pathogens. 
The nuober 0.50, 1.00 and 2.00 tyceliui xeight (9). 
Each reading is nean of three replicates. 
rab1i-3S: EFFECT OF I M C U U I I U SEE0LII6S Of TOMIO cv. PUSA RUIT lottUBCh«l«l r w l f o r i l l MD OIFFEREIT UNCUIUN LEVELS OF 
HUZQCtQllll I t l i n i ON aOVTH OF PLAITS AM DISEASE INDEI. 
I r M l n n t s lingth c i Totil plint Frtsh Might g Totil plint Dry might g Totil plmt Oistaia 
lingth fresh Might dry Might indw 
Root Shoot CI Root Shoot g Root Shoot g 
Neutode l loni 1.50 24.S0 11.00 l.TO S.SO tl.20 2.00 3.S0 S.60 2.SO 
N (40.ST) (2S.98) (12.St) (8.82) (9.52) (5.03) [MM] (14.28) (IS.IS) 
Fongvs iloni 
FO.SO 8.20 24.ro 12.90 2.90 9.20 12.10 1.S0 1.40 4.90 2.60 
(41.08) (28.40) (12.71) (14.70) (12.18) (12.94) (17.SO) (19.04) (2S.7S) 
F1.00 7.70 24.20 11.90 2.S0 8.S0 11.00 1.00 2.70 1.70 1.00 
(48.S2) (29.88) (14.78) (28.47) (19.04) (20.86) (S8. l l ) (3S.71) (41.93) 
F2.00 7.10 21.80 10.70 2.20 7.80 10.00 0.80 1.90 2.70 3.60 
(S0.69) (11.59) (17.21) (15.29) (25.71) (28.05) (66.68) (S4.78) (59.09) 
Sequential incoulatlon 
UF 
N n FO.SO 7.80 24.10 12.10 2.70 7.40 10.10 0.90 2.10 3.00 2.80 
(45.81) (29.58) (14.15) (20.58) (29.52) (27.11) (62.50) (50.00) (S4.S4) 
N t> F1.00 7.50 22.90 10.40 2.50 8.50 9.00 0.80 1.90 2.70 3.60 
(47.91) (31.82) (17.81) (28.47) (38.09) (35.25) (68.88) (54.78) (59.09) 
N t> F2.00 6.90 22.10 29.00 1.90 5.80 7.70 0.60 1.80 2.40 4.00 
(52.08) (35.94) (40.89) (44.11) (44.76) (44.60) (75.00) (57.14) (63.63) 
NbF 
N U FO.SO 7.60 22.80 10.40 2.20 6.90 9.10 0.70 2.00 2.70 4.20 
(47.22) (11.91) (37.81) (15.29) (14.28) (34.53) (70.81) (52.38) (59.09) 
N ( t Ft.OO 8.90 22.10 29.00 1.80 8.40 8.20 0.70 1.80 2.50 4.50 
(52.08) (35.94) (40.89) (47.05) (39.04) (41.00) (70.83) (57.14) (62.12) 
K <t F2.00 8.80 20.80 27.40 1.50 5.50 7.70 0.80 1.70 2.30 4.50 
(54.16) (39.71) (41.98) (55.88) (47.81) (49.84) (75.00) (59.52) (65.IS) 
Siiultaneous inoculation 
N * FO.SO 6.80 22.10 28.90 2.00 8.10 8.10 0.60 1.90 2.SO S.OO 
(52.77) (15.94) (40.89) (41.17) (40.00) (40.28) (75.00) (54.78) (62.12) 
N U 1 . 0 0 6.30 21.00 27.30 1.60 5.60 7.20 0.80 1.80 2.40 5.10 
(56.25) (39.13) (44.17) (52.94) (48.88) (48.20) (75.00) (57.14) (61.61) 
N t F2.00 5.70 20.40 28.10 1.40 5.10 8.50 0.40 1.50 1.90 5.10 
(60.41) (40.451 (48.82) (58.82) (51.42) (51.21) (81.11) (84.28) (71.21) 
Uninoculatid 14.40 14.50 48.90 1.40 10.50 11.90 2.40 4.20 8.60 
C O . P : 0.05 0.27 0.09 0.88 0.08 0.18 0.21 0.05 0.02 0.17 0.02 
P : 0.01 0.91 0.85 0.01 0.57 0.84 0.72 0.41 0.08 0.39 0.05 
Figures in parenthesis shm per cent reduction over control/uninoculated. 
Each reading is nan of three replicates. 
Table-36: EFFECT OF INOCULATING SEE0LIN6S OF TOMATO cv. PUSA RUBY NITHRotYlencNIus 
reniforiis AND DIFFERENT INOCULUM LEVELS OF Rhiioctonia solaiii ON 
MULTIPLICATION OF NEMATODE. 
Treatnents Na 
Neiatode alone 
K 
Sequential inoculation 
NaF 
N +> F0.50 
N +> F1.00 
K +> F2.00 
HbF 
K <+ F0.50 
N <+ Ft.00 
N (• F2.00 
Siiultaneous inoculation 
N f FO.SO 
N t F1.00 
N * F2.00 
1. of feiales 
per root 
systei 
395 
(19.79) 
350 
(t8.37) 
330 
(17.99) 
292 
(17.11) 
321 
(17.94) 
300 
(17.91) 
282 
(16.32) 
305 
(17.96) 
282 
(16.28) 
260 
(16.15) 
No. of larvae 
per 1^9 soil 
9900 
(98.78) 
8970 
(94.61) 
8840 
(94.02) 
8470 
(92.03) 
8570 
(92.47) 
8260 
(90.89) 
7980 
(89.33) 
8000 
(89.94) 
7890 
(88.73) 
7460 
(85.731 
Total neiatode 
population 
10295 
(101.26) 
9320 
(96.54) 
9170 
(95.46) 
8762 
(93.16) 
8891 
(93.92) 
8560 
(92.52) 
8262 
(89.90) 
8305 
(91.13) 
8172 
(90.40) 
7720 
(87.681 
Pf 
Rf -.— 
Pi 
10.29 
9.32 
9.17 
8.76 
3.89 
8.56 
3.26 
8.30 
8.17 
7.72 
C O . P : 0.05 
P : 0.01 
5.60 
7.04 
34.56 
37.17 
39.24 
42.53 
0.07 
0.31 
Figures in parenthesis shov.|nFT transforied values. 
NaF ( o ) : Nenatode (1000 g.f.) inoculated one neek after fungus inoculation. 
HbF (<>) : Keutode (1000 g.f.) inoculated one Meek before fungus inoculation. 
N ^ F : Siiultaneous inoculation of both pathogens. 
The nuiber 0.50, 1.00 and 2.00 lyceliui weight (g). 
Each reading is lean of three replicates. 
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rallle-3/'. EFFECT OF IK0CUUTIN6 SEE01IM6S OF TOMATO C«. PUSA HUBT Rotllwchulut rentfonll AND DIFFERENT IXOCULUN LEVELS OF 
Fusir iu* oiYSDorui 
Treatunts 
Neutode alone 
N 
Fungus alane 
F0.50 
FT.00 
F2.00 
Sequential incoulation 
NaF 
N » FO.SO 
H 1) Fl.OO 
N •> F2.00 
NbF 
H (.* FO.SO 
H ( • Fl.OO 
H (^ F2.00 
Siiultaneous inoculation 
N t FO.SO 
K t Fl.OO 
N t F2.00 
Uninocttlateil 
CO. P •- 0.05 
P - 0.01 
f.sg.lKOPeraici ON SROITH OF PLANTS AND DISEASE INDEX. 
Length 
Root 
a.so 
(31.28) 
7.60 
(45.71) 
1.20 
(48.57) 
6.SO 
(53.57) 
7.*0 
(47.14) 
$.30 
(50.71) 
(.20 
(55.711 
7.10 
(49.28) 
6.70 
(52.14) 
5.SO 
CI Total plant 
Shoot 
25.30 
(25.58) 
23.50 
(30.88) 
23.80 
(30.00) 
22.50 
(33.82) 
22.(0 
(33.52) 
22.00 
(35.29) 
21.40 
(37.05) 
22.00 
(35.291 
21.60 
(36.47) 
20.20 
(57.85) (40.58) 
(.20 
(55.71) 
5.80 
(58.57) 
5.50 
(60.71) 
U.OO 
0.17 
0.22 
21.30 
(37.35) 
20.20 
(40.58) 
19.10 
(43.82) 
U.OO 
0.25 
0.31 
length 
CI 
33.30 
(29.58) 
31.10 
(35.20) 
30.00 
(37.50) 
29.00 
(39.58) 
30.00 
(37.50) 
28.90 
139.79) 
27.30 
(42.50) 
29.10 
(39.37) 
28.30 
(41.04) 
28.10 
(45.62) 
27.50 
(42.70) 
26.00 
(45.83) 
24.60 
(48.75) 
48.00 
0.68 
0.72 
Fresh ve i jht g Total plant 
Root 
3.70 
(38.33) 
2.20 
(S3.33) 
1.80 
(70.00) 
1.30 
(78.33) 
1.90 
(68.33) 
1.60 
(71.33) 
1.00 
(83.33) 
1.70 
(71.66) 
1.50 
(75.DC) 
0.90 
(85.00) 
1.40 
(76.66) 
1.00 
(83.33) 
0.80 
(86.66) 
(.00 
0.12 
0.14 
Shoot 
8.50 
(15.00) 
7.70 
(23.00) 
7.40 
(26.00) 
6.60 
(34.00) 
5.90 
(41.00) 
5.20 
(48.00) 
4.10 
(59.00) 
5.50 
(45.00) 
4.90 
(51.00) 
4.00 
(SO.001 
4.50 
(50.00) 
4.00 
(60.00) 
3.60 
(64.10) 
10,00 
0.26 
0.33 
Tesh veight 
1 
12.20 
(23.75) 
9.90 
(38.12) 
9.20 
(42.50) 
7.90 
(50.62) 
7.80 
(51.25) 
6.80 
(57.50) 
5.10 
(68.12) 
7,20 
(55.00) 
6.40 
(60.00) 
4.90 
(69.37) 
5.90 
(62.12) 
5.00 
(68.75) 
4.40 
(72.50) 
1S.00 
0.41 
0.45 
Dry vei 
Root 
1.80 
(28.00) 
1.60 
(36.00) 
1.00 
(60.00) 
0.90 
(64.00) 
0.90 
(64,00) 
0.70 
(72.00) 
0,60 
(76.001 
0.80 
(68.00) 
0.70 
(72.001 
0.60 
(76.00) 
0.70 
(72.00) 
0.60 
(76.001 
0.30 
(88.001 
2.50 
0.03 
0.05 
]ht ] Total plant 
Shoot 
3.60 
(20.00) 
3.50 
(22.22) 
2.80 
(37,77) 
2.00 
(55,55) 
2,30 
(48.08) 
2.00 
(55.551 
1.90 
157,77) 
2.10 
(53.33) 
1.90 
(57.77) 
1.70 
(62.22) 
1.90 
(57,77) 
1,70 
(62,02) 
1.50 
(66.66) 
(.50 
0.07 
0.11 
Iry Ksight 
8 
5.50 
(22.85) 
5.10 
(21.141 
3.80 
(45,71) 
2.90 
(58,57) 
3.20 
(54,28) 
2,10 
(61,42) 
2.50 
(64.28) 
2.90 
(58.57) 
2.60 
(62.35) 
2.30 
(67.14) 
2.60 
(62.85) 
2,30 
(67.14) 
1.30 
(74.28) 
7.00 
0.19 
0.22 
Disease 
index 
3.60 
2.80 
2.80 
3.00 
3.00 
3.50 
4,20 
4.50 
4.50 
5.00 
5.00 
5.50 
5,50 
0.51 
0.56 
Figures in parenthesis shot* per cent reduction over control/uninoculated. 
Each reading is lean of three replicates. 
Tab1e-3a: EFFECT OF INOCULATING SEEDLINGS OF TOKATO cv. PUSA RUBY IITH RotyleBchulus 
renifonis AND DIFFERENT INQCULUH LEVELS OF F m r i w otYsaorui f .sp Ivcooersici 
ON NULTIPLICATIOH OF NEMATODE. 
Treatnents No.af feiaiss Mo.of larvae Total aenatode Pf 
per root par kg soil population Rf -— 
systei Pi 
Neutode alone 
H 
Sequential inoculation 
KaF 
H +> F0.50 
H +> F1.00 
N +> F2.00 
NbF 
N <+ F0.50 
N <t F1.00 
N <t F2.00 
Siiultaneous inoculation 
N + F0.50 
N t F1.00 
N t F2.00 
418 
(20.27) 
328 
(18.13) 
295 
(17.20) 
282 
(16.21) 
300 
(17.34) 
278 
(18.70) 
257 
(16.05) 
271 
(16.49) 
256 
(16.03) 
232 
(15.26) 
9900 
(99.50) 
8440 
(91.87) 
8000 
(89.44) 
7870 
(88.71) 
8000 
(89.44) 
7790 
(88.26) 
7450 
(86.31) 
7680 
(87.84) 
7000 
(83.67) 
8810 
(82.52) 
10310 
(101.54) 
8768 
(93.64) 
8295 
(91.08) 
8132 
(90.18) 
8300 
(91.10) 
8068 
(89.82) 
7707 
(87.79) 
7951 
(89.16) 
7256 
(35.18) 
7042 
(83.92) 
10.31 
8.76 
8.29 
8.13 
3.30 
8.06 
7.70 
7.95 
7.25 
7.04 
C D . P - 0.05 12.72 79.91 105.12 0.31 
P : O.Ot 13.95 82.37 107.08 0.38 
Figures in parenthesis showJFFTtransfomed values. 
NaF {>t)\ - Neiatode (1000 g.f.) inoculated one neek after fungus inoculation. 
NbF (<i) : Neiatode (1000 g.f.) inoculated one veek before fungus inoculation. 
N ^ F : Sinultaneous inoculation of both pathogens. 
The nuBber 0.50, 1.00 and 2.00 lyceliui weight (g). 
Each reading is m n of three replicates. 
Table - 39: EFFECT OF IH0CUUIIN8 SEEOLIXfiS OF TOKAIO cy.PUSA RUBT KITH | l «Ml l91U l TOafllU. g f i t l L w c M m W H i f f l U l i *•"• OIFFEREHI 
INOCUIUN LEVELS OF Pitli iui IpHi l l lJ irMti t l ON fflOVTH OF PLANTS AND DISEASE INOEI. 
Ireatiients 
Nenetoda alone 
Ni 
Rr 
Ni+Rr 
Fungus alone 
FO.SO 
F1.00 
F2.00 
Sequential inoculation 
NaF 
Ni*Rr+)Ffl.50 
HifRroFl.OO 
Hi»Rrf>F2.00 
NbF 
NitRr<tF0.50 
NitRr<tFI.0O 
NitRr<+F2.00 
Siiultaneous inoculation 
NitRr+FO.50 
HitRrtFI.OO 
Hi+RriF2.00 
Control/Uninoculated 
C D . P : 0.05 
P : 0.01 • 
Lenqth 
Root 
7.50 
(48.2/) 
8.40 
(42.061 
5.70 
(60.61) 
8.20 
(43.44) 
7.50 
(48.271 
7.00 
(51.72) 
6.30 
CI Total plant 
i...»b 
Shoot 
23.60 
(30.58) 
25.50 
(25.00) 
21.40 
(37.05) 
24.50 
(27.90 
24.00 
(29.41) 
22.90 
(32.64) 
21.90 
(52.41) (35.58) 
6.40 21.40 
(55.86) (37.05) 
6.00 20.50 
(58.62) (39.70) 
6.50 
(55.17) 
5.30 
(59.31) 
5.50 
(62.06) 
5.80 
(60.00) 
5.40 
(62.75) 
4.90 
(66.20) 
14.50 
0.12 
0.41 
20.80 
(38.82) 
20.00 
(41.17) 
19.30 
(43.23) 
20.50 
(39.70) 
19.20 
(43.52) 
18.80 
(44.70) 
34.00 
0.31 
0.63 
en^LM 
CI 
31.10 
(36.08) 
33.90 
(30.10) 
27.10 
(44.12) 
32.70 
(32.57) 
29.50 
(39.19) 
29.00 
(40.20) 
28.80 
(40.61) 
27.80 
(42.68) 
26.50 
(45.361 
27.30 
(43.71) 
25.90 
(46.59) 
24.80 
(48.86) 
26.30 
(45.77) 
24.60 
(49.271 
23.70 
(51.13) 
48.50 
0.72 
0.95 
Fresh Height g Total plant 
Root 
5.00 
(It.66) 
4.50 
(25.00) 
3.80 
(36.66) 
2.60 
(56.66) 
2.40 
(60.00) 
2.30 
(61.66) 
1.80 
(70.00) 
1.50 
(75.00) 
1.20 
(80.00) 
1.50 
(75.00) 
1.30 
(78.33) 
1.00 
(83.33) 
0.90 
(85.00) 
0.80 
(86.66) 
0.50 
(91.66) 
6.00 
0.09 
0.14 
Shoot 
7.80 
(22.001 
8.50 
(15.00) 
6.50 
(35.00) 
6.10 
(39.00) 
6.00 
(40.00) 
5.20 
(48.00) 
5.50 
(45.00) 
4.80 
(52.00) 
4.00 
(60.00) 
5.00 
(50.00) 
4.50 
(55.00) 
3.70 
(63.00) 
4.50 
(55.00) 
3.70 
(63.00) 
3.20 
(68.00) 
10.00 
0.17 
0.26 
9 
12.80 
(20.00) 
13.00 
(18.75) 
8.30 
(48.12) 
8.70 
(45.62) 
8.40 
(47.50) 
7.50 
(53.121 
7.30 
(54.37) 
6.30 
(60.62) 
5.20 
(67.50) 
1.50 
(59.37) 
5.80 
(63.75) 
4.70 
(70.62) 
5.40 
(66.26) 
4.S0 
(71.87) 
3.70 
(76.87) 
16.00 
0.21 
0.28 
Dry Height g Total plant 
Root 
2.10 
(40.00) 
2.40 
(31.421 
1.90 
(45.11) 
2.20 
(37.14) 
2.00 
(42.85) 
1.70 
(51.42) 
1.10 
(68.57) 
0.90 
(74.28) 
0.80 
(77.14) 
1.00 
(71.42) 
0.80 
(77.14) 
0.70 
(80.00) 
0.90 
(74.28) 
0.70 
(30.00) 
0.60 
(82.85) 
3.50 
0.05 
0.08 
Ul J RB l^llb 
Shoot 
3.50 
(31.37) 
4.00 
(21.56) 
3.00 
(41.17) 
3.50 
(31.37) 
3.20 
(37.25) 
2.90 
(43.13) 
3.30 
(60.78) 
1.90 
(62.74) 
1.70 
(56.66) 
1.90 
(62.74) 
1.80 
(64.70) 
1.60 
(68.62) 
1.80 
(64.70) 
1.50 
(70.58) 
1.40 
(72.54) 
5.10 
0.04 
0.07 
9 
5.60 
(34.80) 
6.40 
(25.58) 
4.90 
(43.02) 
5.70 
(33.72) 
5.20 
(39.53) 
4.60 
(46.51) 
40.00 
(61.62) 
2.80 
(67,44) 
2.50 
(70.93) 
2.90 
(66.27) 
2.60 
(69.76) 
2.30 
(73.25) 
2.70 
(68.60) 
2.20 
(74.41) 
2.00 
(76.74) 
9.60 
0.11 
0.18 
Disease 
index 
3.60 
2.50 
3.80 
2.50 
2.80 
3.10 
4.00 
4.50 
4.60 
5.10 
5.30 
5.30 
5.50 
6.00 
6.00 
-
-
-
Figures in parenthesis shoi per cent reduction over control. 
Each reading is lean of three replicates. 
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The disease index was highest in inoculation of plants with 
reniform nematode either with g^ . aohanidermatum or Fj. oxysDorutn 
f.sp. Ivcopersici. (Table - 31 and 36). 
When plants were inoculated with root-knot nematode and 
reniform nematodes together with any fungi, the growth of plants 
was significantly reduced. Invariably the growth was less than 
either of the three pathogens alone. Further sequential 
inoculations of plants with nematode and fungi were not as 
deliterious as simultaneous inoculation (Table - 39, 41, 43, 45). 
The rate of multiplication of both the nematode was adversely 
affected in the presence of both the nematode or with any of the 
fungi (Table - 42,44,46; Fig. 14,15,16,17). 
4.11 EFFECT OF Asoergillus nioer ON THE INTERACTION BETWEEN 
NEMATODES AND F^ oxvsDorum f.SD.Ivcooersici IN TOMATO PLANTS. 
(A) WITH iL. incognita 
(I) ON GROWTH OF PLANTS 
A considerable decrease in shoot and root length and their 
fresh and dry weight was recorded in the various treatments. The 
effect was more deliterious when the inoculation was done with 
nematode and both the fungi simultaneosly. This was followed by 
sequential inoculation of nematode one week prior (NbF) to 
inoculation with fungi and one week after inoculation with fungi 
97 
T3tU - 41: EFFECT OF INOCUUTING SEEDLINGS OF TOMATO cv.NSA RUBY VITH L. JHCWniti. L. rinifertit *KD DIFFEREKT imCULIM LEVELS OF A.solini 
01 6R0VTH OF PLANTS AND DISEASE HDEI 
Ircit ients 
Xeutode alone 
Ki 
Rr 
KitRr 
Funjgs ilone 
FO.SO 
F1.00 
F2.00 
Sequential inoculation 
NaF 
HitRr*>F0.50 
NuRrtyFI.OO 
l(itRrOF2.00 
RbF 
HitRr<tF0.50 
MiiRr(tFI.OO 
HuRr<«F2.00 
Siiultaneous inoculation 
Ki+RriF0.50 
HHRrtFI.OO 
HuRrtF2.00 
Control/Uninoculated 
CD. P : 0.05 
P : 0.01 
Length ( 
Root 
7.20 
(4?.4«) 
6.50 
(37.35) 
5.70 
(S8.39) 
1.90 
(35.03) 
8.50 
(37.95) 
7.40 
(45.98) 
7.10 
(48.17) 
6.80 
(50.36) 
6.00 
(56.20) 
6.90 
(49.63) 
6.20 
(54.74) 
5,70 
(58.39) 
5.90 
(56.93) 
5.20 
(62.04) 
4.80 
(64.96) 
13.70 
0.12 
0.78 
: i Total plant 
i . . .>k 
Shoot 
23.50-
(27.69) 
25.20 
(22.46) 
21.40 
(34.15) 
26.80 
(17.53) 
25.00 
(23.07) 
23.70 
(27.07) 
22.80 
(29.84) 
22.10 
(32.00) 
21.70 
(33.23) 
22.00 
(32.30) 
20.90 
(35.69) 
20.20 
(37.84) 
20.10 
(38.15) 
19.00 
(41.53) 
17.90 
(51.07) 
32.50 
0.91 
1.14 
leiitjkri 
CI 
30.70 
(33.54) 1 
33.70 
(27.05) 1 
27.10 
(41.34) 1 
35.70 
(22.72) 
33.50 
(27.48) 
31.10 
(32.68) 
29.90 
(35.28) 
28.90 
(37.44) 
27.70 
(40.04) 
26.90 
(37.44) 
27.10 
(41.34) 
25.90 
(43.93) 
26.00 
(43.72) 
24.20 
(54.11) 
22.70 
(55.19) 
46.20 
1.05 
1.78 
Fresh vei 
Root 
5.00 
123.07) 
4.50 
130.76) 
3.80 
I4I .S3) 
4.00 
(38.46) 
3.70 
(43.07) 
3.50 
(46.15) 
3.60 
(44.61) 
3.10 
(52.30) 
2.70 
(58.46) 
2.90 
(55.38) 
2.40 
(63.07) 
2.10 
(67.69) 
2.40 
(63.07) 
2.00 
(69.231 
1.80 
(72.30) 
6.50 
0.02 
0.07 
ght 9 Total plant 
fresh weight 
Shoot 
7.80 
(25.71) 
8.40 
(20.00) 
6.60 
(37.14) 
7.40 
(29.62) 
6.80 
(35.23) 
6.00 
(42.85) 
6.00 
(42.65) 
5.50 
(47.61) 
4.60 
(64.28) 
5.10 
(51.42) 
4.60 
(56.19) 
4.00 
(61.90) 
4.50 
(57.14) 
4.00 
(61.90) 
3.70 
(64.76) 
10.50 
0.03 
0.14 
1 
12.80 
(24.70) 
12.90 
(24.11) 
10.40 
(38.82) 
11.40 
(32.94) 
10.60 
(38.23) 
9.50 
(44.11) 
9.60 
(43.52) 
8.60 
(49.41) 
7.50 
(55.88) 
8.00 
(52.94) 
7.00 
(58.82) 
6.10 
(64,11) 
6.90 
(59.41) 
6.00 
(64.701 
5.50 
(67.64) 
17.00 
0.13 
0.31 
Dry n i g h t g 
Root 1 
2.20 
(24.13) 
2.60 
(13.79) 
1.90 
(34.48) 
2.10 
(27.58) 
1.90 
(34.48) 
1.70 
(41.37) 
1.60 
(44.82) 
1.20 
(58.62) 
t.io 
(62.06) 
1.30 
(65.17) 
1.00 
(65.51) 
0.80 
(72.41) 
1.20 
(58.62) 
0.90 
(68.96) 
0.70 
(75.86) 
2.90 
0.02 
0.05 
Shoot 
3.30 
(31.25) 
3.90 
(18.75) 
2.80 
(41.66) 
3.50 
(27.08) 
3.40 
(29.16) 
3.10 
(35.41) 
2,50 
(47.91) 
2.30 
(52.08) 
2.00 
(58.33) 
2.20 
(54.16) 
1.90 
(60,41) 
1.80 
(62.50) 
2.00 
(58.33) 
1.70 
(64.58) 
1.60 
(66.66) 
4.80 
0.04 
0.12 
Total plant 
dry Height 
t 
5.50 
(26.57) 
6,40 
(16.88) 
4.70 
(38.96) 
5.60 
(27.27) 
5.30 
(28.831 
4.80 
(37.66) 
4.10 
(33.76) 
3.50 
(54.54) 
3.10 
(69.74) 
3.50 
(54.54) 
2.90 
(62.331 
2.60 
(66.231 
3.20 
(58.44) 
2.60 
(66.231 
2.30 
(70.12) 
7.70 
0.15 
0.32 
Disease 
index 
3.50 
2.50 
3.70 
2.50 
3.00 
3.60 
4.00 
4.50 
4.50 
4.70 
5.00 
5.20 
5.50 
5.80 
5.80 
-
. 
-
Figures in parenthesis sho« per cent reduction over control. 
Each reading is lean of three replicates. 
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Table - 43: EFFECT OF IN0CUUTIN6 SEEDIINGS OF TOMTO c«. PUSA RUBY VITH L JBCoatiiU. R^ fwiforait AND DIFFERENT INOCULUN LEVELS OF 
R. to l in i ON SROITH OF PUNTS AND DISEASE INDEX. 
Treitients 
Neiatode atone 
Hi 
Rr 
NitRr 
Fungus alone 
F0.50 
Ft.00 
F2.00 
Sequential inoculation 
HaF 
Hi+RrOF0.50 
HitRrt>fi ,00 
NitRr+)F2.00 
NbF 
Hi+Rr<+F0.50 
Ni«Rr<tFI.OO 
HitRr(»f2.00 
Siiultaneous inoculation 
NitRrtFO.50 
Hi+Rr*F1.00 
NitRr+F2.00 
Control/Uninoculated 
CD. P : 0.05 
P - 0.01 
Length 
Root 
7.20 
«6.«) 
8.50 
(3T.03) 
S.SO 
(59.25) 
S.20 
(39.251 
7.60 
(43.70) 
7.10 
147.40) 
6.90 
(48.881 
(.50 
(51.85) 
5.80 
(57.03) 
6.60 
(51.11) 
6.00 
155.55) 
5.50 
159.29) 
5.60 
(58.51) 
5.00 
(62.96) 
4.50 
(66.(6) 
13.50 
0.17 
O.Sfi 
CI Total plant 
Shoot 
23.50 
(2T.e9l 
25.40 
(21.84) 
21.50 
(33.84) 
24.(0 
(24.30) 
24.20 
(25.53) 
23.50 
(27.69) 
22.50 
(36.76) 
21.80 
(3( ,00) 
21.40 
(34,15) 
21.70 
(33.231 
20.50 
(36.92) 
20.00 
(38.46) 
19.70 
(39.38) 
19.00 
(41.53) 
17.50 
(46.15) 
32.50 
1.03 
1.65 
ICillfbll 
CI 
30.70 
(33.961 
33.90 
(26.30) 
27.00 
(41.30) 
32.80 
(28.(9) 
31.(0 
(30.86) 
30.(0 
(33.47) 
29.40 
(36.08) 
28.30 
(38.47) 
27.20 
(40.86) 
28.30 
(38.47) 
26.50 
(42.39) 
25.50 
(46.73) 
25.30 
(45.00) 
24.00 
(47.62) 
22.00 
(52.17) 
46.00 
0.42 
2.05 
Fresh Height g Total plant 
Root 
4.00 
(27.27) 
4.60 
( t ( . 3 ( ) 
3.80 
(32.72) 
2.90 
(47.27) 
2.50 
(54.54) 
2.20 
(80.00) 
2,40 
(S( .3( ) 
1.90 
(65.45) 
1.50 
(72.72) 
1.70 
((9.09) 
1.30 
(7(.36) 
0.90 
(83.(3) 
1.30 
(7 ( .3 ( ) 
0.80 
(65.45) 
0.(0 
(89.09) 
5.50 
0.04 
0.21 
Shoot 
7.80 
(27.711 
8.50 
(19.04) 
4.(0 
( ( ( .19 ) 
7.10 
(32.38) 
(.50 
(38.09) 
5.80 
(44.76) 
(.10 
(45,71) 
5.30 
(49,52) 
4,50 
(57.14) 
4.80 
(54.28) 
4.40 
(58.05) 
3.70 
(64 .70 
4.40 
(58.09) 
3.80 
((3.80) 
3.40 
( (7 . (1 ) 
10.50 
0.03 
0.19 
9 
11.80 
(26.25) 
13.10 
(18.12) 
8.40 
(47.50) 
10.00 
(37.50) 
9.00 
(43.75) 
(.00 
(SO.00) 
5.70 
(49.37) 
7.20 
(51.25) 
6.00 
(62.50) 
6.50 
(59.37) 
5.70 
(64.37) 
4.60 
(71.25) 
5.70 
(64.37) 
4.60 
(71.25) 
4.00 
(75.00) 
16.00 
0.15 
0.67 
Dry veight g Total plant 
Root 
1.30 
(31.57) 
1.50 
(21.05) 
1.00 
(47.36) 
1.40 
(26.31) 
1.20 
(36,84) 
1.00 
(47 .30 
(.10 
(83.15) 
0.40 
(78.94) 
0.20 
(89.47) 
0.60 
(68.42) 
0.50 
(73.68) 
0,30 
((4.11) 
0.40 
(78.94) 
0.30 
(84.21) 
0.20 
(89.47) 
1.90 
0.01 
0.03 
Shoot g 
3.40 4.70 
(29.16) (29 . (6) 
4.00 5.50 
( 1 6 . ( 0 (17.91) 
2.90 3.90 
(39.58) (41.79) 
3.50 4.90 
(27.08) (32.83) 
3.30 4.50 
(31.25) (37.31) 
3.00 4.00 
(31.50) (40.23) 
0.70 3,10 
(50.00) (53.73) 
2.20 2.(0 
(54.16) (61.19) 
1.90 2.10 
(60.41) (66.(5) 
2.00 2.60 
(58.33) (61.19) 
1.80 2.30 
(62.60) (65 . (7) 
1.70 2.00 
((4.58) (70.14) 
1.60 2.20 
((2.50) (67.16) 
1.50 1.80 
(68,75) (73.13) 
1.40 1.60 
(70.83) (76.11) 
4.80 6.70 
0,04 0.25 
0,13 0.63 
Disease 
index 
3.50 
2.50 
3.70 
2.50 
2.80 
3,50 
4,00 
4,(0 
4.60 
5.00 
5.00 
5.30 
5.60 
5.50 
5.80 
-
. 
-
Figures in oarenttiesis 8ho« per cent reduction over control. 
Each reading is lean of three replicates. 
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LEVELS OF F. axysporui f . 
Trestiients 
Neiatode ilone 
Kj 
Rr 
NitRr 
Fungus ilone 
F0.50 
FI.OO 
F2.00 
lenjth CI 
Root Shoot 
7.50 23.50 
(46.421(31.28) 
8.SO 25.30 
(39.281(26.02) 
5.60 21.50 
(60.00)(37.t3) 
1.50 23.(0 
( 46 .42 ) (30 .» ) 
7.00 22.50 
(50.001(34.21) 
6.40 21.00 
(54.28)(38.59l 
Seguentiil inoculation 
NaF 
Hi«Rr4)F0.50 
Hi»Rr»)F1.00 
Hi+RrOFZ.OO 
NbF 
lliiRr<+F0.50 
Ni«Rr<«FI.OO 
Ni»Rr(tf2.00 
6.50 20.70 
(53.57)(39.47| 
5.90 19.90 
(57.85)(41.61) 
5.20 18.30 
(62.851(46.491 
5.90 20.00 
(57.85)(4t .52) 
5,30 18.50 
(62.14) (45.90) 
4.80 18.00 
(65.71X47.36) 
SiiuUaneous inoculation 
HitRr+FO.50 
Hi+RrtF1.00 
HitRrtF2.00 
5.20 19.80 
(62.85)(42.10) 
4.70 18.00 . 
(66.42)(47.36) 
4.10 16.60 
(70.71)(51.46) 
Control/Unoculated 14.00 34.20 
CO. P : 0.05 
f- 0.01 
0.27 0.41 
0.33 0.59 
sp. hcoDtrsici ON 6R0VTH OF PLANTS MD DISEASE IIDEX. 
l o t i l plant 
length 
CI 
31.00 
(35.68) 
33.80 
(29.87) 
27.10 
« 3 . 7 7 ) 
31.10 
(37.55) 
29.50 
(38.79) 
27.40 
(43.15) 
27.20 
(43.56) 
25.80 
(46.47) 
23.50 
(51.24) 
2S.90 
(46.26) 
23.80 
(48.54) 
22.80 
(4J.87) 
25.00 
(48.13) 
22.70 
(50.00) 
20.70 
(52.90) 
48.20 
0.85 
0.97 
; Frtsh weight Total plant fresh 
Root Shoot Height g 
3.00 6.00 
(48.27) (33.33) 
3.50 6.70 
(32.41) (25.55) 
2.90 5.80 
(SO.OO) (35.55) 
2.20 6.70 
(52.08) (25.55) 
2.80 6.50 
(51.72) (27.77) 
2.30 5.50 
(60.34) (38.88) 
1.30 5.40 
(77.58X40.00) 
1.20 4.60 
(79.31)(48.88) 
0.90 3.50 
(84 .4e) (61 . l l ) 
1.10 4.70 
(81.03X47.77) 
0.90 4.20 
(84.48X53.33) 
0.80 3.50 
(86.20X61.11) 
0.90 3.60 
(84.48X60.00) 
0.80 3.20 
(86.20X64.44) 
0.40 2.90 
(93.10) (67.77) 
5.80 9.00 
0.08 0.31 
0.11 0.39 
9.00 
(39.18) 
10.20 
(31.08) 
8.70 
(41.20) 
8.90 
(33.86) 
9.30 
(37.16) 
7.80 
(47.29) 
6.70 
(54.72) 
5.80 
(60.81) 
4.40 
(70.27) 
5.80 
(60.81) 
5.10 
(65.54) 
4.30 
(70.94) 
4.50 
(62.83) 
4.00 
(72.17) 
3.30 
(77.70) 
14.80 
0.52 
0.61 
Dry Height g Total plant 
fir 
Root Shoot 
1.60 2.50 
(30.43) (40.47) 
1.70 3.10 
(26.08) (26,19) 
1.10 2.30 
(52.17) (45.23) 
1.10 2.50 
(52.17) (40,47) 
0.90 2.20 
(60.86) (47.61) 
0.80 1.90 
(65.21) (54.76) 
0.70 2.00 
(69.56) (52.38) 
0.60 1.90 
(73.91) (54.76) 
0.50 1.80 
(78.26) (57.14) 
0.60 1.80 
(73.91) (57.14) 
0.40 1.70 
(82.60) (59.52) 
0.30 1.60 
(86.95) (61.90) 
0.40 1.60 
(82.60) (61.90) 
0.30 1.50 
(86.95) (64,28) 
0.20 1,30 
(91.30) (69,04) 
2.30 4.20 
0.07 0.02 
0.09 0.04 
y Might 
9 
4.10 
(36.92) 
4.80 
(26.16) 
3.40 
(47.69) 
3.60 
(44.61) 
3.10 
(52.30) 
2.70 
(58.46) 
2'. 70 
(58.46) 
2.50 
(61.53) 
2.30 
(64.61) 
2.40 
(63.07) 
2.10 
(67.891 
1.90 
(70.76) 
2.00 
(69.23) 
1.80 
(72.301 
1.50 
(76.92) 
6.50 
O.U 
0.1? 
Disease 
index 
3.50 
2.50 
3.80 
2.70 
2.80 
3.00 
4.00 
4.40 
4.50 
4.00 
5.00 
5.00 
5.50 
6.00 
6.00 
0.00 
-
-
Figures in parenthesis shot per cent reduction over contrcl 
Fach reading is lean of three replicates. 
Reproduction fac tor (Rf.) 
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(NaF). Relatively lesser adverse effects were observed with the 
simultaneous inoculation of plants with Aj. niger and nematode, as 
compared to inoculation with nematode + Fj. oxvsporum f.sp. 
Ivcopersici together. Further, the disease index was highest when 
plants were inoculated with the fungi together followed by 
inoculation with nematode + fj. oxvsporum f.sp. Ivcopersici and 
nematode together with /u niger (Table- 47). 
(II). ON NEMATODE MULTIPLICATION : 
Multiplication of fcL. incognita was adversely affected by 
sequential and simultaneous inoculation of plants with nematode -«• 
both the fungi. Inoculation of plants with both fungi with 
nematode declined Rf (Table-48, Fig. 18) values in all the 
combinations of interaction. 
(B) WITH Ri reniformis : 
(I). ON GROWTH OF PLANTS : 
The data recorded in Table - 49 exhibited that all the 
possible combinations between pathogens reduced plant growth viz, 
plant height and fresh shoot and root weight. The plant growth 
was reduced most when plants were inoculated with both the fungi 
(Aj^  niaer and £j. oxvsporum f.sp. Ivcopersici) + nematode 
simultaneously followed by inoculation before and after one week 
of inoculation with either of the fungi. However, inoculation of 
98 
Tab1e-47: EFFECT OF INOCULATING SEEDLINGS OF TOMATO cv. PUSA RUBY VITH AsparttiUus nifler. N. incMiiiti. AND F. oxYSDorui f.sp 
hcooers ic i ON 6R0VTH OF AND DISEASE INDEX PUNTS. 
Treatiients 
Henatode alone 
(N) 
ArO.50 
F0.50 
FO.SO^AnO.50 
Siiultaneous inoculation 
N A^nO.SO 
H+F0.50 
N+F0.50+An0.50 
Sequential inoculation 
MaF 
N^ AnO.SO 
H+F0.50 
H+F0.50+An0.50 
NbF 
N^ AnO.SO 
NtFO.50 
N+FO.SO+AnO.SO 
Control/Untreated 
CO. P--0.05 
P^O.Ol 
Lerigth 
Root 
7.00 
(50.35) 
9.10 
(35.46) 
7.40 
(47.51) 
6.08 
(51.06) 
5.90 
(58.15) 
5.80 
(58.86) 
5.10 
(63.82) 
7.50 
(46.80) 
7.10 
(49.64) 
6.70 
(52.42) 
6.90 
(51.06) 
6..80 
(51.77) 
6.20 
(56.02) 
14.10 
1.12 
1.89 
CI Total plant 
i« 
Shoot 
23.30 
(31.47) 
29.10 
(14.41) 
22.70 
(33.23) 
21.70 
(36.17) 
21.20 
(37.64) 
20.60 
(39.41) 
19.80 
(41.76) 
22.90 
(32.64) 
21.80 
(35.80) 
21.50 
(33.82) 
22.60 
(35.52) 
21.60 
(36.47) 
21.50 
(36.76) 
34.00 
1.44 
2.01 
ngth 
CI 
30.30 
(37.00) 
38.2D 
(20.58) 
30.10 
(37.42) 
27.78 
(42.41) 
27.10 
(43.65) 
26.40 
(45.11) 
24.90 
(48.44) 
30.40 
(36.79) 
28.90 
(39.91) 
28.20 
(40.08) 
29.50 
(38.66) 
28.40 
(40.95) 
27.70 
(42,41) 
48.10 
1.62 
2.14 
Fresh Height g Total plant 
Root 
4.00 
(29.82) 
5.20 
(8.77) 
2.20 
(61.40) 
2.00 
(64.91) 
2.90 
(49.12) 
1.20 
(78.94) 
0.90 
(84.21) 
1.80 
(68.42) 
1.50 
(72.68! 
1.40 
(75.43) 
1.50 
(73.68) 
1.30 
(77.19) 
0.90 
(84.21) 
5.70 
0.05 
0.08 
(ra 
ire 
Shoot 
7.50 
(20.21) 
8.40 
(10.63) 
6.60 
(29.78) 
6.40 
(31.91) 
6.00 
(36.17) 
4.20 
(53.31) 
3.80 
(59.74) 
6.10 
(35.10) 
5.50 
(41.48) 
5.20 
(44.63) 
5.40 
(42.55) 
4.90 
(47.87) 
3.90 
(58.51) 
9.40 
0.64 
1.12 
sh veight 
S 
11.50 
(23.84) 
13.60 
(9.93) 
8.80 
(41.72) 
8.40 
(44.37) 
8.90 
(54.30) 
5.40 
(64.23) 
4.70 
(68.87) 
7.90 
(47.68) 
7.00 
(53.64) 
6.60 
(56.29) 
6.90 
(54.30) 
6.20 
(58.94) 
4.80 
(68.21) 
15.10 
1.03 
1.89 
Dry Height g Total plant 
Root 
1.80 
(30.76) 
2.20 
(15.38) 
1.30 
(50.00) 
1.10 
(57.69) 
t.50 
(42.30) 
0.70 
(73.07) 
0.60 
(76.92) 
1.00 
(61.53) 
0.90 
(65.38) 
0.80 
(69.23) 
0.70 
(73.07) 
0.70 
(73.07) 
0.50 
(80.76) 
2.60 
0.03 
0.07 
rfri 
or) 
Shoot 
3.20 
(31.91) 
3.90 
(17.02) 
2.80 
(40.42) 
2.50 
(46.80) 
3.00 
(36.17) 
1.80 
(61.70) 
1.5 
(68.08) 
2.40 
(48.93) 
2.30 
(51.06) 
2.10 
(55.31) 
2.00 
(57.44) 
1.90 
(59.57) 
1.60 
(65.95) 
4.70 
0.08 
1.05 
f Height 
9 
5.00 
(30.13) 
6.10 
(16.43) 
4.10 
(43.83) 
3.60 
(50.68) 
4.50 
(38.35) 
2.50 
(65.75) 
2.10 
(71.23) 
3.40 
(53.42) 
3.20 
(56.16) 
2.90 
(60.27) 
2.70 
(63.01) 
2.60 
(64.38) 
2.10 
(71.23) 
7.30 
0.72 
1.12 
Disease 
index 
4.70 
2.60 
3.00 
3.50 
2.80 
5.50 
6.00 
3.00 
3.70 
5.50 
4.00 
5.80 
6.00 
-
-
-
Figures in parenthesis show per cent reduction over control, 
Each reading is lean of three replicates. 
Iible - 48: EffECT OF WOCHUTIIIS SEEOLWSS Of TOIttTO c«. WSA W S Y KITH AtBtrgilUs niier. H. incoiniti MID F. n n m n f.tp 
Ivcooersici 
IreitnenU 
Neiatode alone 
(K| 
Siiultaneous inoculation 
KUnO.SO 
HtFO.SO 
K«F0.S0«An0.50 
Stquenliil inocutition 
NaF 
NUnO.SO 
NtFO.SO 
KtF0.50+Hn0.50 
KbF 
NtFCSO 
N«FO.50tAn0.S0 
C O . P:0.05 
P:0.01 
M NULTIPIICATION OF KEUTODE. 
No. of galls 
per root 
systei 
214 
(14.(6) 
135 
(11.661 
115 
(lo.ni 
IS 
(9.2?) 
175 
(13.26) 
150 
(12.28) 
130 
(11.44) 
U7 
(12.11) 
135 
(11.66) 
121 
111.04) 
3.72 
4.0B 
No. of m No. of eggs 
•asses per per egg 
root systei 
130 
(15.19) 
145 
(12.08) 
145 
(12.08) 
106 
(10.34) 
190 
(13.82) 
170 
(13.071 
US 
(12.481 
no 
(13.07) 
ISO 
(12,28) 
135 
(11.66) 
5.69 
7.15 
lasses 
520 
(22.82) 
360 
(19.00) 
340 
(18.46) 
295 
(17.20) 
460 
(21.4T) 
390 
(19.77) 
372 
(19.31) 
392 
(19.82) 
372 
(19.31) 
340 
(IS.46) 
6.19 
8.05 
Average root-
knot index 
5.60 
-
3.90 
-
3.60 
-
3.50 
-
s.oo 
-
4.50 
-
4.20 
-
4.00 
-
4.00 
-
4.00 
-
-
-
No. of feiales 
per root 
systei 
700 
(26.47) 
435 
(20.881 
400 
(20.02) 
375 
(19.39) 
500 
(22.38) 
460 
(21.47) 
40S 
(20.14) 
4(0 
(21.93) 
450 
(21.23) 
385 
(19.64) 
9.14 
12.62 
No. of larvae 
per kg soil 
lotal neiatoda 
population Rf 
31800 32500 
(178.32) 
2465 
(157.001 
23000 
(151.66) 
20900 
(141.33) 
26100 
(161.55) 
25600 
(160.00) 
24350 
(157.951 
25000 
(158.111 
24700 
(157.16) 
23800 
(154.27) 
14.17 
19.82 
(180.28) 
25085 
(158.381 
23400 
(152.97) 
21275 
(152.56) 
26600 
(163.09) 
26056 
(161.421 
2S3S6 
(159.231 
2S480 
(159.62) 
25150 
(158.59) 
24185 
(155.511 
16.72 
19.28 
Pf 
:— 
Pi 
32.50 
25.08 
23.40 
21.27 
26.60 
26.05 
25.35 
25.48 
25.15 
24.18 
— 
— 
Figures in parenthesis shov JITTT transforied values. 
NaF (i)l : Neiatode (1000 J21 inoculated one veek after fungus inoculation. 
NbF (<tl : Neiatode (1000 J2) inoculated one veek before fungus inoculation. 
N i F : Siiultaneous inoculation of both pathogens. 
F : Fungus 
An : A. niger 
The nuiber 0.50, 1.00 and 2.00 lyceliut leight (G). 
Each reading is lean of three replicates. 
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Fig. 18 Effect of Saprophytic fungus, A.niqer on the 
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Fig. 19 Effect of Sapnofiiytic fungus, A.niqer en the interaction 
between R.reniforniis and F.oxygponm f.sp.lyoopersici_. 
plants with individual organisms also showed significant reduction 
in plant growth.). A similar trend was observed in dry weight of 
plants (Fig. 19). The deliterious effect of interaction between 
fungi/nematode was more with root-knot nematode than with reniform 
nematode. Incidence of disease was observed in all the treatments 
but highest incidence was when plants were inoculated with the 
three organisms together (Table - 49). 
(II). ON NEMATODE MULTIPLICATION : 
Observations regarding nematode multiplication on tomato 
plants presented in Table - 50 indicate that impact of inhibition 
in the multiplication of nematode was more with Ex. oxvsporum f.sp. 
Ivcopersici than with Aj. niger. However, it was most inhibited 
when plants were inoculated with nematode and the two fungi 
together. 
Table - 49: EFFECT OF IN0CULATIN6 SEEDLIKSS OF TOMATO C Y . PUSA RUBY IITH AsDtrgiUas njjer ON THE INTERACTION BETVEEN JL r»tiiftr»i» 
AND F. o»SBorMif.tD.ltcootrsici ON GROVTH OF PLANTS AND DISEASE INDEX. 
Treitients 
Neiatode alone 
IK) 
AnO.SO 
F0.50 
FO.SOUnO.50 
Siiuttaneous inoculation 
NtAnO.SO 
NtFO.SO 
N*f0.50+An0.50 
Sequential inoculation 
NaF 
NtAnO.50 
NiFO.50 
N«FO.SQUnO.S0 
NbF 
NtAnO.SO 
NtFO.SO 
N*F0.50+An0.50 
Control/Untreated 
C D . P:0.05 
P:0.01 
length i 
Root 
e.so 
(39.71) 
9.IS 
(3S.10) 
7.60 
(46.09) 
6.10 
(56.73) 
1.70 
152.49) 
6.30 
(55.3t) 
s.to 
(58.86) 
8.00 
(43.261 
7.40 
(47.51) 
7.0Q 
(50.35) 
7.20 
(48.93) 
7.00 
(50.35) 
6.50 
(53.90) 
14.10 
0.14 
0.37 
CI Total plant 
Slioot 
25.40 
(25.94) 
29.00 
(IS.45) 
23.80 
(30.61) 
21.70 
(36.73) 
21.90 
(36.15) 
21.40 
(37.60) 
20.30 
(40.81) 
23.60 
(31.19) 
22.70 
(33.81) 
22.20 
(35.27) 
22.50 
(34.40) 
22.10 
135.56) 
21.80 
(34.30) 
34.30 
0.21 
0.53 
length 
CI 
33.90 
(18.22) 
38.15 
(11.71) 
31.40 
(21.17) 
27.80 
(27.60) 
28.(0 
(25.52) 
27.70 
(27.86) 
26.10 
(32.03) 
31.60 
(17.70) 
30.10 
(21.61) 
29.20 
(23.95) 
29.70 
(22.65) 
29.10 
(24.21) 
28.30 
(26.30) 
48.40 
0.65 
0.92 
Fresh vei 
Root 
3.70 
(40.321 
S.20 
(16.12) 
2.30 
(62.90) 
2.00 
(67.74) 
1.80 
(70.96) 
1.50 
(75.80) 
1.20 
(80.64) 
2.70 
(56.45) 
2.00 
(67.74) 
1.80 
(70.96) 
1.80 
(70.96) 
1.70 
(72.58) 
1.40 
(77.41) 
6,20 
0.11 
0.32 
ight g . Total plant 
frith weight 
Shoot 
8.50 
(15.00) 
8.90 
(11.00) 
7.80 
(22.00) 
6.50 
(35.00). 
(.40 
(36.00) 
4.60 
(54.00) 
4.20 
(58.00) 
6.80 
(32.00) 
5.90 
(41.00) 
5.40 
(46.00) 
5.90 
(41.00) 
5.50 
(45.00) 
4.90 
(51.00) 
10.00 
0.71 
0.88 
9 
12.20 
(24.89) 
14.10 
(12.96) 
10.10 
(37.65) 
8.50 
(47.53) 
8.20 
(55.S5) 
(.10 
((2.34) 
5.40 
(66.66) 
9.50 
(41.35) 
7,90 
(51.23) 
7.20 
(55.55) 
7.70 
(52.46) 
7.20 
(55.55) 
6.30 
(67.28) 
16.20 
0.95 
1.02 
Dry (eight g Total plant 
Root 
1.(0 
(35.71) 
2.30 
(17.85) 
1.60 
(42.(5) 
1.20 
(57.14) 
1.40 
(50.00) 
0.80 
(71.421 
0.70 
(75.00) 
1.40 
(50.00) 
1.00 
(62.28) 
0.80 
(71.42) 
0.90 
(67.85) 
0.80 
(71.42) 
0.60 
(78.57) 
2.80 
0.60 
0.82 
>lrv 
ory 
Shoot 
3.60 
(21.73) 
4.00 
(13.04) 
3.40 
(26.08) 
2.60 
(43.47) . 
3.10 
(32.60) 
2.00 
(56.52) 
1.80 
((0.86) 
2.80 
(39,13) 
2,40 
(47.82) 
2.10 
(54.34) 
2.30 
(50.00) 
2.10 
(54.34) 
1.80 
(60.86) 
4,60 
0.17 
0.38 
weight 
9 
5.40 
(27,02) 
6.30 
(14.86) 
5,00 
(32.43) 
3.(0 
(48.64) 
4.50 
(39.18) 
2.80 
(62.16) 
2,50 
(((.21) 
4.20 
(43.24) 
3.40 
(54.05) 
2.90 
(60.311 
3.20 
(56.75) 
2.90 
(60.81) 
2.40 
(65.56) 
7.40 
0.42 
0.69 
Disease 
index 
3.80 
2.60 
2.80 
3.50 
2.60 
5.00 
5.50 
2,60 
3.20 
3.50 
3.80 
4.00 
5.50 
-
-
-
Figures in parenthesis show per cent reduction over control. 
Each reading is lean of three replicates. 
Table - 50 -. EFFECT OF IIOCUUiTIIlC SEEDLINGS cv. PUSA RUBY VITH teoeraiUus 
n i w r . 8. m i f o n i s AND F. oiYSPorw f . sp . hcooertici ON 
MULTIPLICATION OF NENATODE. 
Treatnents No. of feeales No. of larvae Total nenatode Pf 
per root per kg soil population Rf -— 
syetec f\ 
Neaatode alone 
(H) 
Siiultaneous inoculation 
NiAnO.SO 
N+F0.50 
N+FO.50tAn0.50 
Sequential inoculation 
NaF 
NUnO.50 
H+F0.50 
N+F0.50+An0.50 
NbF 
NMnO.50 
NfFO.50 
NfFO.SOMnO.50 
415 
(20.33) 
275 
(16.fi1) 
272 
(16.52) 
245 
(15.66) 
360 
(19.00) 
330 
(18.19) 
280 
(16.76) 
335 
(18.33) 
300 
(17.34) 
260 
(16.15) 
9847 
(99.23) 
8000 
(89.44) 
7700 
(87.75) 
7167 
(84.66) 
8920 
(94.45) 
8500 
(92.20) 
7850 
(88.60) 
8600 
(92.74) 
8000 
(89.44) 
7650 
(87.46) 
10262 
(101.30) 
8275 
(90.97) 
7972 
(89.29) 
7412 
(86.09) 
9280 
(96.33) 
8830 
(93.97) 
8130 
(90.17) 
8935 
(94.53) 
8300 
(91.10) 
7910 
(88.94) 
10.26 
8.27 
7.97 
7.41 
9.28 
8.83 
8.13 
8.93 
8.30 
7.91 
C D . P:0.05 
P:0.01 
4.19 
8.27 
8.92 
11.05 
12.72 
14.65 
Figures in parenthesis shov JTTTTtransforied values. 
NaF (i>) : Nenatode (1000 J2) inoculated one veek after fungus inoculation. 
NbF (<ij : Nenatode (1000 J2) inoculated one neek before fungus inoculation. 
N f F : Sinultaneous inoculation of both pathogens. 
F : Fungus 
An : A. niger 
The nunber 0.50, 1.00 and 2.00 nyceliun Height (G). 
Each reading is nean of three replicates. 
4.12 EFFECT OF LEAF EXTRACTS OF CERTAIN PLANTS ON THE GROWTH OF 
FUNGI : 
The effect of leaf extracts of fourteen medicinal plants viz, 
Argemone mexicana. Azadirachta indica. Cannabis sativa. Calotroois 
procera. Chenopodium album. Datura stramonium. Eucalyptus 
globulus. Lantana indica. Madhuca indica. Portulaca oleracea. 
Ricinus communis. Cassia fistula. Tagetes e recta and Thu.ia 
oriental is at standard dilution was studied on the growth of five 
species of Aspergillus, three each of PeniciIlium and Fusarium two 
each of Alternaria. Rhizoctonia. Pvthium and one species each of 
the remaining fungi. The data presented in Table - 51 revealed 
that the dry mycelial weight of Aspergillus candidus. A. flavus. 
A. fumjgatus. A. niger. A. nidulans. PeniciIlium digitatum. P. 
notatum. P. vermiculatum and Rhizoous nigricans increased with the 
incorporation of leaf extracts in the medium. Highest increase of 
dry mycelial weight of all the species of Aspergi11i was recorded 
with leaf extract of Madhuca indica. Ricinus communis while that 
of Penici Ilium and Rhizopus species with Azadirachta indica. Thu.ia 
oriental is and Madhuca indica. The least stimulatory to the growth 
of Aspergj11i. Penici11ium and Rhizoous species was extract of C. 
procera. E. globulus. L.indica and R.communis (Table -51). 
The mycelial dry weight of pathogenic fungi viz. C. 
Ivcopersici. Cj. dematium. F. oxvsporum f .sp. Ivcopersici. F. 
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moniliforme. F. solani. P. aohanidermatum. P. debarvanum. and V. 
albo-atrum decreased in standard extracts of all the plants leaf. 
However, the growth of R^ . bataticola and BJ. solani indicated 
decrease in the medium containing extracts of plant except in the 
medium with Cj. procera and that of fj. moniliforme and Fj. solani in 
medium with extract of M^ . indica where the growth increased. The 
growth of Aj. tenuis. C. dematium and Es. aohanidermatum was 
inhibited most in the medium incorporated with 'S' cone, of A. 
mexicana: of j_ aohanidermatum and Es. debarvanum in AJ. indica: of 
F. oxvsporum f .sp. Ivcopersici in C^ . sativa: of F^ . moni liforme and 
F. solani in Cj. procera: of Aj. solani in Cj. album: of EJ. solani in 
D. stramonium: of Aj. tenuis. P. debaryanum and Rj. bataticola in M. 
indica: of Aj. solani and V^ . albo-atrum in Pj. oleracea: of C. 
Ivcopersici and BJ. bataticola in R^ . communis (Table - 51). 
4.13 EFFECT OF LEAF EXTRACTS OF PLANTS ON HATCHING AND MORTALITY 
OF NEMATODES: 
(A) HATCHING : 
(I) M.incognita : 
Extracts of all the plants adversely influenced the hatching 
of larvae. Hatching was lowest in 'S' concentration of the 
extract.With increase in the dilution of the extract, the hatching 
increased. No hatching of larvae took place in 'S' concentration 
of Lantana indica.Datura stramonium and Tagetes erecta upto 72 
Tib1e-S2: EFFECT OF LEAF EITRACTS OF CERTAIN PLAITS OH THE LARVAL MTCH OF Jhloidotm 1iCM»iU. 
flinU Eiposure Aviriie luiber of U m u katcbcd C D . 
period f - I.OS f * 0.01 
(hrs) S S/2 S/10 S/100 S/1000 
1 2 3 4 S I 7 I S 
AriMoni nitcau 12 00 00 00 iO S4 31.IS 32.13 
24 00 03 14 10 130 18.TS lS.lt 
48 OS 14 20 7S 148 3.11 4.17 
72 18 25 34 S2 170 7.M LSI 
CO. P^O.OS 1.21 2.08 3.19 4.18 1.17 
M. O I 2.3S 2.S7 4.07 S.30 1.72 
Aztdirichti iodica 12 00 00 00 40 10 21.IS 22.13 
24 00 00 05 52 111 23.11 24.19 
48 00 05 12 88 125 14.71 15.83 
72 00 09 18 75 138 21.48 22.M 
CD. P^O.OS 1.08 2.12 4.11 1.17 
P:0.01 1.72 3.14 5.S0 7.12 
C u n b i s u t i v i 12 00 00 04 55 100 29.05 31.14 
24 10 05 18 14 150 11.11 12.72 
48 07 12 21 78 110 7.18 8.24 
72 14 20 32 90 200 1.12 S.IS 
CD. M.05 2.11 1.S8 3.78 7.S2 1.21 
M.Ot 3.05 2.71 4.85 I.IS I.N 
Cilotropts procari 12 00 00 00 30 75 20.31 21.41 
24 10 00 05 N 130 31.75 32.13 
48 00 08 18 72 155 10.14 11.SI 
72 02 10 22 15 IN 1.72 S.52 
CO. P:0.05 0.01 0.91 2.14 5.72 7.11 
P^.Ot 1.17 1.06 3.46 8.85 11.14 
CbompodiN albM 12 
24 
48 
72 
CO. P:0.05 
PtO.01 
00 
00 
18 
17 
3.18 
5.12 
00 
16 
18 
29 
4.14 
5.17 
03 
20 
28 
41 
l . l t 
7.25 
55 
80 
90 
100 
9.15 
10.57 
100 
145 
170 
200 
12.18 
14.0S 
17.14 
12.18 
1.09 
9.25 
18.35 
13.87 
9.52 
10.31 
1 
Daturi striioniui 
C O . P:0.05 
P--0.01 
2 
12 
24 
48 
72 
Eucalnptus g1obu1uEl2 
C O . PrO.OE 
p:c.ei 
Lantana indica 
C O . P:0.05 
P-0.01 
Nadhuca indica 
C D . P:0.05 
PtO.Ol 
24 
48 
72 
12 
24 
48 
72 
12 
24 
48 
72 
Portulaca oleracea 12 
C O . P^O.OS 
P:0.01 
Ricinus conunis 
C O . P:C.05 
P:C.01 
24 
48 
72 
12 
24 
48 
72 
3 
00 
00 
00 
00 
-
00 
00 
09 
19 
1.12 
1.S8 
00 
00 
00 
00 
4.15 
5.87 
00 
00 
03 
12 
S.81 
6.28 
00 
00 
00 
05 
0.18 
0.75 
00 
05 
IS 
25 
3.81 
4.75 
4 
00 
00 
10 
16 
0.49 
1.07 
00 
05 
14 
25 
2.81 
3.51 
00 
00 
07 
14 
4.62 
5.05 
00 
05 
10 
22 
2.95 
3.14 
00 
00 
06 
18 
2.18 
3.45 
00 
14 
30 
40 
5.18 
6.95 
5 
00 
05 
18 
30 
1.28 
1.95 
00 
20 
30 
45 
3.95 
4.64 
00 
12 
19 
29 
13.92 
14.25 
00 
08 
32 
42 
5.72 
6.18 
00 
04 
15 
30 
5.23 
6.48 
20 
45 
56 
82 
11,62 
12.45 
6 
IS 
40 
60 
85 
3.76 
4.08 
16 
50 
80 
100 
8.31 
9.95 
14 
35 
6G 
8G 
12.14 
13.61 
IS 
65 
90 
140 
12.62 
13.72 
05 
2S 
56 
85 
9.72 
11.62 
77 
130 
18C 
205 
14.95 
16.11 
7 
10 
150 
19 
210 
8.19 
9.73 
80 
105 
170 
200 
11.14 
13.72 
9C 
160 
185 
196 
100 
100 
210 
270 
19.64 
21.28 
70 
95 
170 
205 
14.25 
15.78 
140 
21C 
30: 
380 
17.28 
18.76 
8 
18.73 
23.17 
5.23 
8.51 
18.20 
10.14 
3.19 
2.92 
31.11 
17.24 
8.46 
9.51 
12.78 
8.65 
5.12 
7.18 
18.31 
7.54 
5.93 
7.62 
14.25 
6.14 
11.43 
8.61 
9 
19.69 
24.14 
6.28 
9.17 
19.39 
11.75 
4.78 
3.67 
32.73 
18.56 
9.81 
10.72 
13.64 
9.47 
6.04 
8.21 
19.26 
8.19 
6.32 
8.65 
15.07 
7.31 
12.78 
9.29 
1 
Cassia fistula 
C D . P:0.05 
P:0.01 
Tiietes arecta 
C D . P-0.05 
P:0.01 
Thuja orientalii 
C D . P:C.05 
P:0.01 
Distilled later 
C D . P:0.05 
P:0.01 
2 
12 
24 
48 
T2 
12 
24 
48 
72 
12 
24 
48 
72 
12 
24 
48 
72 
3 
00 
08 
14 
28 
2.98 
3.67 
00 
00 
00 
00 
00 
OS 
12 
20 
3.45 
4.17 
300 
450 
630 
720 
0.01 
0.07 
4 
03 
14 
24 
35 
4.51 
5.14 
00 
00 
05 
14 
2.14 
3.62 
04 
15 
30 
42 
6.78 
6.95 
-
-
-
-
1.08 
1.95 
5 
20 
35 
64 
85 
6.28 
7.88 
00 
08 
18 
25 
4.17 
5.29 
18 
42 
85 
100 
7.82 
9,07 
-
-
-
-
0.97 
1.19 
6 
80 
105 
160 
195 
9.78 
11.14 
09 
25 
SO 
70 
11.38 
12.81 
60 
105 
160 
195 
19.28 
21.14 
-
-
-
-
2.91 
3.65 
7 
140 
195 
210 
275 
14.68 
15.39 
4C 
io 
13C 
20G 
18.62 
19.18 
160 
180 
220 
26G 
17.18 
18.29 
-
-
-
-
3.14 
4.09 
8 
14.15 
5.17 
8.09 
4.51 
18.72 
10.62 
11.14 
10.46 
8.17 
9.36 
15.71 
17.62 
9 
16.03 
(.36 
9.72 
5.92 
19.81 
11.92 
12.19 
11.53 
9.28 
10. 14 
16.28 
18.29 
'S' indicate standard solution of leaf extract. 
Each reading is iean of three replicates. 
hrs. The poor hatching was observe only after 72 hrs in "S" 
concentration of leaf extract of C^ orocera. Madhuca indica. 
Portulaca oleracea. Onset of hatching was observed after 48 hrs in 
the leaf extracts of A^ . mexicana. C. sativa. C. album. E. 
globulus. while hatching was initiated after 48 hrs in the leaf 
extract of Calotropis orocera and Es. indica (Table - 52). 
(II) Rj. renifonwis : 
Almost a similar trand was observed with E^ . reniformis. No 
hatching was observed in 'S' concentration of the extract of A. 
indica.D. stramonium.L. indica.M. indica.P. indica and T. 
erecta till 72 hrs. Hatching was observed only after 48 hrs in 
leaf extract of AJ. mexicana. C. album. R. communis and T. 
oriental is. Therefore, the hatching in both the nematodes was 
most adversely influenced by the leaf extract ofA. indica. D. 
stramonium. L. indica and L. erecta (Table-53). 
(B) MORTALITY 
(i) tit incognita : 
Extract of leaves of all the plant species resulted in 
mortality of J2 larvae to a varying degree. The mrotality 
increased with increase in exposure period but decreased with 
increase in the dilution of the extracts. All the larvae were 
102 
Tab1e-5V. EFFECT OF LEAF EXTRACT OF CERTAII fLMTS ON THE LARVAL lATCH OF totYtwdwilit r w i f o n i i 
P l n u 
\ 
ArittOM H x i u u 
C.B. M . I 5 
M.01 
Exposure 
Itriod 
(brs) 
2 
1 12 
24 
41 
72 
izidirachU iadiu 12 
CO. P:O.OS 
P:0.01 
CiMubit u t i v a 
CO. P:O.IS 
M.I1 
24 
41 
72 
12 
24 
41 
72 
Calotropit pronri 12 
CO. P^.OS 
P:0.01 
24 
4« 
72 
dwaoiraditt albw 12 
CD. p^.es 
P^C.OI 
24 
4« 
72 
AviriM iHber of l a m e hatchtd 
S 
3 
00 
•0 
10 
18 
2.17 
3.18 
00 
00 
•0 
00 
00 
00 
08 
18 
2.18 
3.00 
00 
00 
00 
OS 
0.11 
0.47 
00 
00 
08 
14 
2.07 
2.IS 
S/2 
4 
00 
00 
IS 
30 
4.S4 
S.72 
00 
00 
08 
12 
1.47 
2.0S 
OS 
18 
28 
40 
S.12 
8.47 
00 
00 
07 
21 
1.18 
2.02 
06 
12 
20 
30 
3.1S 
4.OS 
S/10 
s 
00 
18 
3S 
48 
tO.Oi 
11.81 
00 
08 
2S 
44 
8.84 
7.18 
18 
3S 
80 
7S 
7.81 
8.68 
IS 
22 
34 
4S 
3.81 
4.9S 
20 
44 
80 
80 
8.SS 
7.18 
S/100 
6 
4S 
14 
80 
100 
12.42 
13.87 
40 
80 
72 
88 
S.2S 
11.82 
40 
80 
80 
10S 
9.14 
10.28 
10 
10 
70 
8S 
8.17 
7.72 
48 
82 
80 
100 
S.14 
IMS 
S/1000 
7 
100 
140 
18S 
110 
17.18 
18.28 
8S 
10S 
141 
ISS 
14.72 
16.18 
14 
130 
180 
210 
12.71 
14.88 
IS 
14 
9S 
110 
1.10 
lO.OS 
18 
140 
17S 
190 
1S.27 
18.18 
1 
P ' L I S 
8 
14.12 
11.12 
3.11 
1.16 
17.13 
21.42 
11.98 
19.78 
1.17 
16.48 
17.68 
20.14 
11.8S 
8.91 
17.10 
21.21 
21.86 
14.16 
29.31 
12.9t 
CO. 
P = 1.01 
9 
19.72 
14.H 
4.72 
11.18 
19.47 
24.08 
12.86 
22.64 
10.89 
17.92 
20.03 
24.18 
13.14 
18.78 
19.24 
28.31 
24.07 
17.18 
31.81 
14.20 
\ 
Daturt s t ruoniu i 
CO. P:0,05 
P:0.01 
2 
n 
24 
48 
72 
Eucalyptus globulusl? 
CO. P:0.05 
P:O.Ot 
Lantana indica 
CO. P:0.05 
P:0.01 
Nadhuca indica 
CO. P^ G.OS 
P:D.01 
24 
48 
72 
12 
24 
48 
72 
12 
24 
48 
72 
Portulaca oleracea 12 
CO. P:0.05 
PtO.Ol 
Rincinus coMunis 
CO. MM 
P:0.01 
24 
48 
72 
12 
24 
48 
72 
a 
00 
00 
00 
OG 
00 
04 
10 
16 
1.18 
1.87 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
OS 
14 
1.86 
2.14 
4 
00 
00 
08 
14 
12.87 
2.4S 
07 
14 
2S 
36 
2.07 
2.8S 
00 
00 
00 
12 
1.45 
1.98 
00 
03 
09 
16 
1.48 
1.S8 
00 
00 
04 
12 
1.25 
2.07 
00 
00 
22 
44 
4.18 
5.25 
S 
OS 
18 
28 
45 
7.12 
8.05 
14 
n 
36 
50 
4.12 
5.28 
05 
08 
12 
20 
s.ei 
2.05 
05 
14 
28 
45 
5.81 
2.05 
00 
05 
14 
25 
2.89 
3.64 
00 
16 
48 
62 
8.S2 
10.07 
6 
22 
46 
(2 
85 
11.25 
12.14 
SO 
75 
90 
too 
6.91 
7.67 
20 
32 
45 
60 
1.18 
5.35 
17 
30 
42 
63 
8.18 
5.35 
03 
10 
30 
42 
4.51 
5.67 
23 
44 
69 
86 
10.12 
11.76 
T 
40 
90 
140 
200 
18.85 
19.67 
100 
125 
170 
180 
10.14 
12.72 
65 
90 
114 
140 
9.72 
12.01 
40 
70 
ts 
100 
9.72 
12.01 
12 
25 
SO 
75 
6.19 
7.08 
80 
102 
135 
150 
14.78 
15.62 
6 
9.78 
17.12 
31.09 
18.6S 
3.51 
1.19 
11.06 
S.16 
17.95 
21.62 
17.85 
2.19 
5.67 
7.16 
14.62 
19.54 
2.14 
3.27 
4.91 
5.18 
11.35 
16.18 
8.41 
15.16 
i 
12.54 
19.25 
33.47 
20.09 
5.17 
10.03 
12.14 
11.(2 
19.08 
23.14 
20.07 
12.58 
7.91 
9.21 
16.72 
22.85 
4.07 
5.62 
6.87 
7.00 
13.19 
18.22 
9.07 
17.29 
1 
Cassii fistula 
CD. P--0.05 
PrO.OI 
Ttgetes erecta 
CO. P:0.05 
P:0.01 
Thuja oritntalis 
CO. P:0.05 
P^ O.Ol 
Distilled Mter 
CD. P:0.05 
P^ O.OI 
2 
12 
24 
48 
72 
12 
24 
48 
72 
12 
24 
48 
72 
12 
24 
48 
72 
3 
00 
04 
12 
25 
2.18 
3.72 
00 
00 
00 
00 
00 
00 
07 
14 
1.S6 
2.08 
180 
200 
245 
290 
2.83 
4.16 
4 
00 
19 
31 
SC 
4.(2 
5.37 
00 
00 
00 
05 
0.28 
0.76 
00 
07 
18 
31 
(.32 
7.89 
-
-
-
-
3.09 
4.12 
5 
02 
28 
45 
(1 
9.17 
10.09 
00 
00 
00 
22 
0.57 
0.91 
00 
14 
28 
40 
8.19 
9.32 
-
-
-
-
8.18 
9.(2 
6 
40 
58 
(7 
82 
11.42 
12.57 
20 
40 
SO 
76 
4.32 
5.77 
26 
42 
(1 
80 
11.32 
13.75 
-
-
-
-
11.05 
12.(1 
7 
95 
140 
155 
170 
12.(2 
13.4E 
(5 
80 
100 
130 
10.14 
12.27 
73 
50 
105 
130 
21.31 
13.92 
-
-
-
-
14.83 
1(.91 
1 
26.14 
12.32 
18.91 
19.28 
24.12 
20.17 
2(.81 
18.23 
16.43 
18.14 
3.(9 
(.19 
-
-
-
-
9 
28.20 
14.(7 
19.7( 
21.(5 
21.07 
22.42 
ILU 
19.71 
18.53 
29.72 
4.08 
8.12 
-
-
-
-
'S' indicate standard solution of leaf extract. 
Each reading is aean of three replicates. 
Table-54: EFFECT OF LEAF EXTRACT OF CERTAII PLAITS 01 THE KHTALin OF NOT-UOT KIATOBE. 
mio idot fM i i c o M i U . 
Plints Exposure Mortality percentage CD. 
period P -- 0.05 P = 0.01 
hrt S m S/tO S/1QQ S/1Q00 
t 2 3 4 S 6 7 1 9 
Argeaone lexicana 12 45 25 II 07 00 4.25 5.10 
24 <0 50 27 14 04 9.15 10.U 
48 100 71 34 24 09 5.(7 1.72 
72 100 60 45 30 10 12.14 13.(5 
CO. P:0.05 11.67 17.92 3.72 2.56 1.12 
P:0.01 12.84 18.57 5.06 4.01 1.95 
Azadirachta indica 12 70 40 25 12 18 9.36 10.41 
24 100 85 34 20 12 6.91 97.(3 
48 100 100 45 32 16 8.(1 9.32 
72 100 100 SI 43 20 5.29 6.17 
C D . P:0.05 3.(5 6.18 7.82 (.14 1.47 
P:0.01 5.14 7.29 8.93 7.57 2.08 
Cannabis sativa 12 30 21 15 05 00 4.78 5.42 
24 70 46 25 12 00 10.19 11.37 
48 85 (5 30 22 10 5.(8 6.55 
72 100 72 42 26 14 9.07 10.19 
C D . P:0.05 17.16 14.72 4.15 3.(9 0.59 
P--0.01 10.05 15.39 5.28 5.01 0.87 
Calotropis procera 12 (0 30 18 10 05 5.29 (.33 
24 80 55 29 16 08 6.14 7.85 
48 100 90 36 25 12 8.27 9.64 
72 100 IOC 48 32 19 12.36 13.78 
C D . P:0.05 9.14 14.72 7.12 2.37 1.05 
P^O.OI 10.62 15.68 8.90 4.05 1.98 
Chenopodiui albui 12 35 25 15 08 03 5.92 6.63 
24 75 41 28 14 05 9.68 10.15 
48 100 70 35 25 08 7.52 8.49 
72 100 82 50 30 14 12.76 13.14 
C D . P-O.OS 14.81 12.11 11.79 2.78 1,04 
P--C.01 15.95 13.47 12.62 4.09 1.79 
1 
Oaturt striioniui 
C D . P:O.OS 
P^O.Ot 
2 
12 
24 
48 
72 
Eucalyptus g1obu1usl2 
C D . P:0.05 
P:0.01 
Lantana indica 
C D . P:0.05 
P:0.01 
Nadhuca indica 
C O . P:0.05 
PsO.Ol 
24 
48 
72 
12 
24 
48 
72 
12 
24 
48 
72 
Portulaca olericea 12 
C O . P:0.05 
P--0.01 
Rincinus couunis 
C O . PtO.OS 
P:0.01 
24 
48 
72 
12 
24 
48 
72 
3 
42 
64 
100 
100 
17.12 
18.39 
32 
65 
85 
100 
12.14 
14.«7 
25 
51 
72 
88 
9.11 
11.35 
48 
85 
100 
100 
10.18 
12.33 
65 
100 
100 
100 
12.14 
13.62 
38 
70 
85 
100 
14.72 
15.68 
4 
28 
SS 
75 
90 
13.19 
14.72 
22 
46 
60 
70 
4.51 
5.25 
20 
39 
52 
65 
7.65 
8.34 
26 
SO 
75 
82 
16.59 
17.81 
35 
77 
95 
100 
17.95 
18.86 
25 
48 
65 
80 
12.19 
13.78 
S 
21 
32 
44 
55 
5.46 
6.17 
10 
20 
29 
43 
3.86 
4.72 
08 
16 
26 
37 
5.35 
6.81 
16 
30 
45 
58 
10.82 
11.75 
21 
30 
40 
48 
4.25 
5.98 
12 
25 
31 
46 
2.36 
4.05 
6 
12 
18 
31 
38 
2.51 
3.83 
03 
05 
12 
14 
1.62 
2.07 
01 
05 
10 
10 
0.95 
1.12 
07 
14 
20 
32 
3.92 
5.11 
10 
18 
30 
30 
3.15 
3.95 
OS 
12 
18 
21 
3.11 
4.29 
7 
OS 
10 
14 
21 
1.69 
2.01 
00 
OG 
08 
10 
0.98 
1.12 
00 
00 
05 
07 
0.62 
0.97 
02 
06 
10 
14 
1.72 
2.06 
04 
10 
14 
16 
0.98 
1.15 
02 
OS 
10 
12 
1.52 
1.87 
8 
5.12 
6.39 
10.27 
14.78 
4.08 
10.52 
4.75 
5.97 
3.83 
8.11 
3.91 
9.62 
1.56 
2.12 
5.61 
10.72 
4.23 
6.09 
12.29 
9.15 
1.93 
3.68 
9.53 
8.57 
9 
6.83 
7.56 
11.48 
15.82 
5.19 
11.37 
5.68 
6.14 
4.41 
9.25 
4.07 
10.19 
9.12 
3.05 
1.93 
11.92 
5.48 
7.51 
13.17 
10.62 
2.68 
4.14 
10.68 
9.20 
CissiB fistula 
C O . P--0.05 
P:O.Ot 
Tijetes erecta 
C D . P:0.05 
PrO.OI 
Thuja oriental is 
C O . P:0.05 
P:0.01 
Distilled Hater 
C O . PrO.05 
PiO.Ol 
12 
24 
4t 
72 
12 
24 
48 
72 
12 
24 
48 
72 
12 
24 
48 
T2 
25 
65 
85 
98 
14.11 
15.37 
80 
100 
100 
too 
14.10 
15.37 
35 
60 
70 
65 
5.39 
6.81 
00 
00 
00 
W 
14.19 
15.65 
18 
35 
49 
68 
12.29 
13.37 
60 
86 
100 
100 
15.11 
16.35 
21 
30 
38 
49 
4.81 
5.28 
-
-
-
-
6.93 
7.58 
08 
20 
26 
32 
2.45 
3.92 
31 
40 
52 
65 
7.18 
8.67 
14 
22 
26 
37 
3.75 
4.96 
-
-
-
-
3.09 
4.17 
03 
•8 
14 
16 
1.72 
2.41 
16 
25 
35 
45 
6.81 
7.52 
05 
14 
14 
20 
1.18 
2.32 
-
-
-
-
7.83 
8.45 
00 
00 
05 
06 
0.05 
0.87 
08 
14 
16 
20 
1.03 
1.98 
00 
N 
09 
14 
0.67 
1.05 
-
-
-
-
3.71 
4.62 
3.14 
6.21 
6.21 
8.41 
5.72 
8.19 
14.67 
18.23 
6.08 
3.57 
2.80 
3.17 
-
-
-
-
4.06 
7.18 
7.18 
9.23 
6.81 
9.32 
15.45 
19.37 
7.14 
4.12 
3.78 
4.82 
-
-
-
-
'S' indicate standard solution of leaf extract. 
Each reading is lean of three replicates. 
killed within 24 hrs, the leaf extract of A. indica. P. oleracea 
and LJ. erecta while in the leaf extract of Cj. sativa. C. album. £,. 
globulus. R.communis. 100X mortality was observed after 72 hrs 
(Table - 54). 
(II) Bi reniformis : 
Although trand with effect of leaf extract of plant on 
mortality was the same with R^ . reniformis but 100X mortality after 
24 hrs was obtained only in 'S' concentration of leaf extract of 
A. indica. C. procera. E. globulus. M. indica .C. fistula and T. 
oriental is (Table -55). Therefore larvae of MJ. incognita are more 
sensitive to toxicity of the leaf extract than the gj. reniformis. 
4.14 EFFECT OF ORGANIC AMENDMENT WITH CHOPPED LEAVES OF CERTAIN 
PLANTS ON NEMATODE AND GROWTH OF PLANTS : 
(A) Mj. incognita : 
(i) ON PLANT GROWTH : 
The effect of fourteen plant species against Mj. incognita was 
tested by adding chopped leaves to pot soil (Table - 56). The 
soil amendment significantly enhanced the tomato shoot length and 
fresh shoot weight as compared to these growth in unamended plants 
(Table - 56). Among different plants tested soil amendment with A. 
inidica. C^ sativa. C. procera. C. ablum and D^ . stretmonium were 
103 
Table-55: EFFECT OF LEAF EXTRACT OF CERTAIN PLAITS 01 THE RIRTALin OF lEI IFOM lEMTODE, L r w i f o n i i . 
Plants Exposure 
period 
(hrs) 
1 2 
Argeione lexicina 12 
2< 
48 
n 
C D . P:0.05 
P:0.01 
Azadirachta indica 12 
24 
48 
72 
C O . P:0.05 
P:0.01 
Cannabis sativa 12 
24 
48 
T2 
C O . P:0.05 
P-0.01 
Calotropis procera 12 
24 
48 
72 
C D . P:0.05 
piO.01 
Chenopodiui a Ibut 12 
24 
48 
72 
C O . P:0.05 
P:0.01 
S 
3 
43 
77 
9S 
too 
8.72 
9.17 
87 
92 
100 
100 
0.49 
0.17 
20 
65 
83 
9S 
14.11 
1S.23 
80 
95 
100 
100 
2.61 
3.62 
41 
65 
88 
100 
9.72 
11.02 
Mortality percentage 
S/2 
4 
22 
36 
65 
n 
11.14 
13.61 
SO 
59 
73 
85 
1.17 
1.98 
13 
40 
S3 
65 
8.37 
9.15 
SO 
65 
78 
85 
4.62 
S.09 
24 
42 
64 
75 
6.18 
7.12 
S/10 
S 
10 
19 
30 
37 
6.18 
7.34 
21 
27 
33 
40 
2.11 
3.78 
04 
19 
26 
35 
3.6S 
4.14 
29 
40 
53 
67 
7.12 
8.2S 
14 
25 
35 
43 
5.82 
6.17 
S/100 
6 
05 
08 
14 
it 
1.07 
1.95 
08 
14 
17 
22 
1.61 
2.05 
02 
10 
12 
19 
1.79 
2.14 
10 
18 
25 
31 
2.61 
3.72 
06 
to 
14 
70 
1.89 
2.07 
S/1000 
7 
01 
03 
05 
to 
0.91 
1.02 
03 
05 
12 
14 
1.12 
1.78 
6.14 
OS 
05 
07 
1.05 
1.69 
02 
07 
08 
10 
1.89 
2.14 
03 
04 
OS 
05 
0.51 
0.78 
PrO.OS 
8 
3.71 
2.62 
7.S6 
6.57 
2.21 
5.18 
2.17 
6.52 
7.T2 
2.05 
4.24 
10.32 
.5.21 
6.95 
14.61 
21.14 
3.15 
4.81 
6.14 
8.1C 
CD. 
P=0.01 
9 
4.03 
3.14 
8.19 
7.(5 
3.67 
6.29 
3.72 
7.67 
3.18 
S.16 
11.05 
6.72 
7.88 
IS.19 
23.01 
4.72 
S.89 
7.81 
9.52 
1 
Datura straioniui 
C O . P-.0,05 
P:0.01 
2 
12 
24 
48 
T2 
Eucalyptus globu1u&l2 
C O . P--0.05 
P:0.0! 
Lantans indica 
C O . P:0.05 
P:0.01 
Madhuca indica 
C O . P:0.05 
P:0.01 
24 
48 
T2 
12 
24 
48 
72 
12 
24 
48 
72 
Portulaca oleracaa 12 
C O . P:0.05 
P:O.Ol 
RincJnuE couunis 
C D . P:0.05 
P:0.01 
24 
48 
72 
; 12 
24 
48 
72 
3 
47 
73 
90 
100 
3.4t 
4.16 
45 
80 
100 
100 
4.18 
S.72 
30 
40 
8S 
8S 
3.98 
4.72 
70 
80 
fOO 
100 
3.69 
4.18 
65 
80 
95 
100 
6.81 
7.54 
50 
74 
87 
100 
5.72 
6.19 
4 
25 
45 
15 
10 
S.17 
6.25 
20 
45 
68 
84 
7.64 
8.37 
20 
30 
40 
65 
S.09 
5.87 
33 
42 
64 
81 
5.12 
6.05 
30 
4S 
70 
92 
7.19 
8.21 
28 
40 
60 
85 
3.62 
. 4.59 
5 
18 
27 
36 
45 
3.81 
4.62 
14 
25 
35 
40 
5.03 
5.81 
14 
20 
30 
45 
1.95 
2.47 
23 
31 
48 
70 
6.72 
7.19 
20 
25 
44 
68 
1.08 
1.47 
12 
21 
39 
50 
5.18 
6.07 
6 
07 
12 
14 
14 
1.19 
2.05 
04 
08 
12 
16 
1.32 
1.95 
03 
05 
08 
14 
1.02 
1.45 
10 
14 
20 
31 
1.52 
1.87 
10 
14 
21 
30 
1.21 
1.78 
08 
10 
14 
20 
0.8S 
1.14 
7 
02 
04 
04 
06 
0.18 
0.52 
00 
03 
05 
05 
0.37 
0.56 
00 
QG 
01 
05 
0.01 
O.OS 
02 
04 
08 
12 
0.69 
1.05 
03 
05 
05 
07 
0.56 
0.92 
02 
04 
05 
06 
0.78 
1.03 
8 
1.45 
5.29 
6.17 
5.SO 
8.32 
14.11 
4.12 
9.65 
1.37 
10.09 
17.19 
6.35 
5.23 
8.69 
10.05 
17.61 
5.73 
7.91 
12.14 
16.28 
3.32 
4.08 
6.12 
12.12 
9 
7.33 
6.89 
T.75 
6.95 
9.91 
16.81 
6.18 
10.97 
7.48 
11.43 
18.32 
7.81 
6.47 
9.95 
11.14 
18.19 
6.85 
8.97 
13.03 
17.67 
4.52 
5.71 
7.19 
13.68 
1 
Cassit fistula 
CD. P:O.OS 
P:0.01 
Tagetes tracta 
CD. P:D.05 
P:0.01 
Thuja oriental is 
CD. P:O.OS 
P--0.01 
OittiMad «ater 
CD. P:O.OS 
P^O.OI 
2 
12 
24 
48 
72 
12 
24 
48 
T2 
12 
24 
48 
72 
12 
24 
48 
72 
3 
69 
85 
100 
too 
4.81 
5.63 
80 
100 
100 
100 
2.69 
3.14 
75 
85 
100 
1D0 
3.72 
4.15 
00 
00 
00 
00 
2.15 
3.19 
4 
40 
65 
80 
100 
S.87 
8.396 
S7 
72 
85 
100 
7.12 
8.52 
SO 
70 
80 
95 
4.69 
5.36 
-
-
-
-
1.25 
1.96 
5 
28 
39 
SO 
65 
2.81 
3.45 
30 
40 
51 
82 
6.17 
7.09 
25 
33 
44 
52 
3.69 
4.78 
-
-
-
-
3.04 
4.14 
6 
12 
18 
22 
30 
1.69 
2.08 
17 
24 
3S 
46 
3.85 
4.57 
16 
23 
30 
42 
2.14 
3.05 
-
-
-
-
4.05 
6.67 
7 
03 
05 
05 
09 
0.23 
0.69 
04 
07 
10 
14 
1.36 
1.S7 
04 
06 
08 
12 
1.05 
1.61 
-
-
-
-
0.89 
1.14 
8 
5.81 
9.23 
14.15 
15.83 
8.78 
9.83 
18.91 
12.50 
8.91 
14.18 
16.22 
21.67 
-
-
-
-
9 
6.72 
10.61 
15.71 
16.09 
9.23 
10.46 
11.19 
14.08 
9.37 
15.32 
20.14 
22.90 
-
-
-
-
*S* indicate standard solution of leaf extract. 
Each reading is nan of three replicates. 
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most effective in promoting plant growth. Highest increase in 
growth of plants was observed when amended with 100 and 150 gm 
chopped leaves. Although the incidence of disease index on tomato 
was considerably reduced in plants grown in amended soil, but D, 
stramonium was least with as soil amendment. 
(i i) ON NEMATODE MUtTIPLICATION : 
The perusal of result given in Table - 57 indicate that 
multiplication of M.incognita was reduced in amended soil. The 
least multiplication of nematodes in soil amended with T. 
oriental is in highest dose. The number was also adversely 
influenced in the soil eunended with leaves of plants. The highest 
dose was most effective of all plants to nematode multiplication. 
The multiplication of nematode decreased with increased doses of 
chopped leaves. The least multiplication of nematode was in soil 
amended with Thu.ia oriental is. 
(B) Ei reniformis : 
(i) ON GROVfTH OF PLANTS : 
A perusal of results clearly indicate that different doses of 
chopped leaves of test plants were highly deliterious to the R. 
reniformis but promoted the plant growth significantly (Table -
58). However, plant growth increased proportionately more over 
104 
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the unamended plants with the increasing doses of every plant. 
Highest fresh weight and height of plant were found when leaves of 
C. procera and Q^ stramonium were incorporated. In all other 
respect the trend was the same with JL. incognita. 
(ii) ON NEMATODE MULTIPLICATION : 
The data on the effect of chopped leaves against R. 
reniformis in tomato are presented in Table - 59. Observations 
regarding the soil population and development of females on root 
were significantly reduced when chopped leaves of test plants were 
applied with different doses as compared with uneunended plant. 
The highest reduction in females and soil population was observed 
in the soil amended with neem and B^ communis applied at the rate 
of 150 gm/pot followed by the J_^ erecta. C. procera. L. Jndica. D. 
stramonium. C. album, E. globulus and A^ mexicana. 
4.15 EFFECT OF ORGANIC AMENDMENT WITH CHOPPED LEAVES OF 
Azadirachta indica ON THE INTERACTION BETWEEN NEMATODES AND 
F. oxvsporum f.sp. Ivcopersici IN TOMATO PLANTS. : 
(A) tL. incognita : 
During previous experiments, it was found that the leaves of 
A. indica exhibited a highest adverse effect on nematode, to study 
its effect on interaction between nematode therefore, it was 
throughout necessary and Fj. oxvsporum f .sp. lycooersici. 
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Table-S9: EFFECT OF DIFFEREIT BOSES OF (RfiAlIC MEUMEIT THKXKH CHOPPED LEAVES OF 
C a n i l PLAITS 01 NULTIPLICATIOII OF IBIATODE, L r w i f o r i i i . 
Plants No.of feialeE No. of larvae Total neiatode Pf 
Doses per root per k( soil population Rf : — 
g systei Pi 
Argeione lexicana 
Aiadirachta indica 
Cannabis saliva 
Calotropis procera 
Chenopodiui albui 
5G 
100 
ISO 
so 
100 
ISO 
so 
100 
150 
so 
100 
ISO 
so 
IOC 
ISO 
2S3 
I1S.93) 
240 
(1S.S2) 
230 
(15.19) 
200 
(14.171 
112 
(13.15) 
IfiS 
(13.00) 
2(i 
(15.74) 
235 
(IS.36) 
224 
(15.00) 
200 
(14.17) 
188 
(13.74) 
177 
(13.34) 
225 
(15.03) 
198 
(14.10) 
190 
(13.82) 
8000 
U9.44) 
7200 
(84.85) 
(800 
(82.48) 
S200 
(72.11) 
5080 
(71.28) 
4360 
(70.43) 
(680 
(81.73) 
(4(0 
(80.38) 
(1(0 
(78.49) 
5550 
(74.50) 
3180 
(71.97) 
5140 
(71.70) 
(360 
(79.75) 
(240 
(79.00) 
(000 
(77.46) 
8253 
(90.15) 
7440 
(86.20 
7030 
(83.85) 
S400 
(73.49) 
5252 
(72.47) 
5128 
(71.(1) 
(928 
(83.24) 
((95 
(81.(2) 
(384 
(79.90) 
5750 
(75.83) 
5388 
(73.27) 
5317 
(72.92) 
(585 
(81.15) 
(338 
(79.(1) 
(19Q 
(78.(8! 
8.25 
7.44 
7.03 
5.4C 
S.25 
S.12 
(.92 
(.(9 
(.38 
5.75 
5.36 
S.31 
(.58 
(.33 
6.19 
1 
Dituri striioniui 
EucalyptuE globulus 
Lintana indica 
Madhuca indica 
Portulaca oleracea 
Ricinus conunis 
2 
SO 
100 
150 
50 
100 
150 
SO 
100 
150 
50 
100 
ISO 
SO 
100 
150 
SO 
100 
150 
3 
200 
(14.17) 
1S2 
(13.89) 
ISO 
(13.45) 
230 
(15.90) 
200 
(14.17) 
195 
(14.00) 
195 
(14.00) 
187 
(13.71) 
178 
(13.34) 
195 
(14.00) 
186 
(13.{7) 
178 
(13.37) 
215 
(14.69) 
1S7 
(14.07) 
187 
(13.71) 
188 
(13.74) 
17S 
(13.26) 
168 
(13.00) 
4 
6460 
(80.38) 
6320 
(79.50) 
6120 
(78.23) 
6760 
(82.22) 
6600 
(81.24) 
6480 
(80.50) 
624G 
(79.00) 
6040 
(77.72) 
5960 
(77.20) 
6280 
(79.26) 
6260 
(79.12) 
6120 
(78.23) 
6440 
(80.25) 
6320 
(79.50) 
6280 
(79.26) 
6180 
(78.61) 
5940 
(77.07) 
5660 
(75.23) 
5 
6660 
(81.61) 
6512 
(80.70) 
6300 
(79.37) 
6990 
(83.64) 
6800 
(82.46) 
667S 
(81.70) 
6435 
(80.22) 
6227 
(78.91) 
6138 
(78.35) 
6475 
(80.47) 
6446 
(80.29) 
6298 
(79.36) 
6655 
(81.51) 
6517 
(80.73) 
6467 
(80.42) 
6368 
(79.79) 
6115 
(78.201 
5B28 
(76.34) 
6 
6.66 
6.SI 
6.30 
6.98 
(.80 
6.67 
6.43 
6.22 
6.13 
6.47 
6.44 
6.29 
6.15 
6.51 
6.46 
6.36 
6.11 
S.82 
1 
Tigetes erecta 
Thuja orientalU 
Untreated 
CO. P:0.05 
PiO.OI 
2 
SO 
100 
ISO 
so 
100 
150 
3 
180 
(13.45) 
172 
(13.15) 
1(4 
(12.84) 
335 
(15.36) 
214 
(14.66) 
200 
(14.17) 
380 
(19.51) 
93.12 
95.29 
4 
6760 
(82.22) 
(600 
(81.24) 
6080 
(77.98) 
7120 
(84.38) 
6(80 
(81.73) 
(380 
(79.ee) 
9890 
(99.45) 
107.14 
108.37 
S 
8940 
(83.31) 
(772 
(82.29) 
7144 
(84.52) 
7355 
(85.70 
(894 
(83.03) 
(580 
(81.12) 
10270 
(101.34) 
117.58 
119.28 
( 
6.94 
8.77 
7.14 
7.35 
6.89 
(.58 
10.27 
0.08 
0.93 
Figures in parenthesis shM n * 1 transfoned values. 
Each reading is lean of three replicates. 
Inoculation of tomato seedlings with the fungus either alone 
or simultaneously with nematode reduced the growth of plants 
significantly but the growth improved when soil was amended with 
leaves of Aj. indica • 100 g/kg of soil (Table - 60). Interaction 
of nematode and fungus on plant was minimised when soil was 
amended prior to inoculation with nematode and fungus both in 
simultaneous and NaF inoculation. 
Various combinations of concomitant inoculation siginificantly 
reduced the shoot length, fresh weight of shoot and root in NbF 
combinations as compared to unamended and inoculated control 
(Table - 60) while least dry weight was observed in simultaneous 
inoculation of plants grown in soil amended with the leaves. 
However, a similar trend was noted in total plant length and fresh 
weight. The adverse effect of nematode and fungus was greatly 
suppressed with neem leaves being used as amendement. The 
disease incidence was also adversely influenced by soil amendments 
in disease complex (Table - 60). 
The nematode multiplication was adversely affected in soil 
amended with chopped leaves of neem. Presence of fungus as the 
component also reduced nematode multiplication but it was further 
reduced with soil amendment. In the later case the growth of 
plants of significantly improved. However, number of galls, egg 
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masses and eggs were reduced significantly when fungus was 
incorporated in around the rhizosphere of plants along leaves. The 
number of galls was maximum in the presence amended soil. The ino-
culation of plants with fungus simultaneously also reduced the RKI. 
(B) Rj. reniformis : 
A perusal of the data given in Table - 62 revealed that there 
was improvement in length and weight of plants in all combinations 
of inoculation as a result of soil amendment with the neem. The 
trend of the effect was almost the same as with the effect of soil 
amendement with neem in inoculatd with Mj. incognita with the two 
fungi. However, as compared with M^ incognita the damage of 
plants was of least by reniform nematode in interaction with 
fungus. 
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Tab1i-63 : EFFECT OF ORGAHIC MEIONEIT TNMUfiH CHOPPED LEAVES OF t 2 i d i r t d i U I td ic t 
01 THE MCULATIIC TOMTO SEEDLII68 WITH cv. NSA NBY L r H i f O f i i i MO 
L owsDorw f . tp . I rcowrsici 01 WLTIPLICATIOI OF lEMTOK. 
Treatients 
Neutode alone 
(N) 
NOCllOO 
Siiultaneous inoculation 
N^FoO.SO 
I(+Fo0.50+>C1100 
Sequential inoculation 
NaF 
Nf>FQO.S0 
NOFoO.SOOCllOO 
NbF 
N<tFoO.SO 
N<iFoO.SOOC]100 
Ho.of feiales 
per root 
systei 
410 
(20.27) 
172 
(13.151 
272 
(16.52) 
235 
(15.36) 
330 
(16.19) 
280 
(16.76) 
300 
(17.34) 
260 
(16.15) 
No. of larvae 
per kg soil 
9900 
(99.55) 
5080 
(7128) 
7700 
(87.751 
6850 
(82.77) 
8500 
(92.20) 
7600 
(87.18) 
8000 
(89.44) 
7450 
(86.321 
Total niatode 
population 
10310 
(101.54) 
5252 
(72.47) 
7972 
(89.29) 
7085 
(84.18) 
8830 
(93.97) 
7880 
(88.77) 
S300 
191.11) 
7710 
(87.81) 
Pf 
Rf = — 
Pi 
10.31 
5.25 
7.97 
7.09 
8.83 
7.88 
8.30 
7.71 
CO. P : 0.05 5.19 8.93 14.17 
P : 0.01 7.62 11.14 16.25 
Figures in parenthesis show n 4 1 transforied values. 
NaF (4)) : After inoculation of fungus or aiendHnt vith leaves. 
NbF (<4) : Before inocculation of fungus. 
Fo : Fungus, CI - Chopped leaves. 
Each reading is lean of three replicates. 
D I S C U S S I O N 
A plant is rarely infested, affected or infected by a single 
organism. A few of them few may reach economic injury level. The 
nature of economic injury, including the nature of biological 
association of the host with each pathogen as well as their mutual 
influence is largely unknown. The roots of the plants in the soil 
are constantly exposed to the multiplicity of organisms which are 
common components of the soil biosphere. As they occupy the same 
environmental niche, such organisms besides influencing the 
plants, are likely to influence each other as well. Soil is a 
unique assemblage of various micro and macro-organisms like fungi, 
bacteria, actinomycetes, algae, protozoas, nematode and other 
living and non-living entities both in active and passive phases. 
The competition for space and nutrition amongst individuals of the 
same species is more intense than between closely related species 
(Garrett, 1963 and Dasgupta, 1992). Among microorganisms, plant 
prasitic nematodes are capable of producing recognisable, disease 
symptoms on suitable susceptable hosts. Most of the diseases 
caused by nematodes are debilitating. However, in association with 
other pathogens the disease picture is often drastically altered, 
that it is changed from debilitating to annihilating. The 
interaction and interrelations between different pathogens, such 
as nematode-fungus(Powell,1963; Pitcher,1965; Bergeson, 1972; 
Abawi and Barker, 1984; Anwar and Verma,1993;Anwar and Saxena, 
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1993) have been reported from time to time. These 
investigations have led to a change from mono-pathogenic to 
multipathogenic disease concept. In a recent study, constant 
concomitant occurrence of the two nematode species, viz. 
Mgloidogyne incognita. Rotvlenchulus renifprmis and rhizospheric 
fungi were observed in several tomato growing areas of Aligarh of 
Uttar Pradesh, India. Patches of plants wilting and retardation 
of several damaged tomato plants were observed in several fields. 
Examination of soil and root samples from such symptoms revealed 
the presence of moderate to high population of Mj. incognita and R. 
reniformis associated with the pathogenic and non-pathogenic 
fungi. In other neighbouring areas where these pathogens were 
present singly, the plant damage was comparatively less. These 
observations evoked interest to study the problem and determine 
whether this enhanced damage was caused by the interaction of the 
two or more pathogens. 
In the present investigations, it was found that mycoflora 
was rich in rhizosphere than in corresponding rhizoplane and the 
non-rhizosphere. This is understandable as the rhizoplane 
mycoflora have root exudation as the source of nutrients while in 
the rhizosphere besides, root exudates, the sources of the 
nutrients for fungi are decomposing cell material in form of cast-
off root cap cells (Rovira, 1956). The mycopopulation in the 
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rhizosphere region was lowest during early stage of the plant 
growth (15 days old). It increased gradually with the advancement 
of age of plants (Table-1,2) .This is true with most of the crops 
as the root exudations in soil increase with increase in age of 
plants which supports the mycrobial activity in the 
rhizosphere(Mishra and Srivastava, 1970, Mishra and Kanaujia, 
1972, 1973).All the saprophytic fungi tested in this study were 
capable of inhibiting the growth of pathogenic fungi 
viz.Rhizoctonia solani. Fusarium oxvsoorum f.sp. Ivcopersici. 
Alternaria solani and Pvthium aohanidermatum to a varying degree. 
Aspergillus fumigatus exhibited more pronounced inhibitory effect 
on Rj. solani and Pj_ aohanidermatum: A. candidus on AJ. solani and 
A. nidulans on F^ . oxvsporum f.sp.Ivcopersici. Rhizopus nigricans 
has shown inhibitory effect on Aj. solani (Table- 3,4;Fig.1). The 
inhibitory effect of different fungi on pathogenic fungi appear to 
be specific as the nature of fungal metabolites may be different 
in various fungi (Heuvel,1971;Skidmore, 1976). These findings are 
also in agreement with the report of Dennes and Webster (1971). 
For determing the inoculum threshold of both nematode species 
and the fungus, the seedlings of tomato cv. Pusa Ruby have been 
inoculated with different inoculum levels of each nematode 
species(Mj. incognita.R. reniformis) (10, 100, 1000 and 10000 
J2/g.f. plant) and fungi (0.25, 0.50, 1.00 and 2,00 g of each 
fungus per plant). Low inoculum levels of 10 and 100 of both 
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nematode species caused no significant damage or reduction in 
plant growth (Table- 5,7). The same is true with fungi (Table -
9,10,11,12). However, with increase in the inoculum levels, of 
each type of organisms there has been decreased in plant growth. 
The minimum threshold for root-knot and reniform nematode has been 
1 nematode/g of soil, measures for reducing the damage to plants 
are to be taken, if the population of the nematode increases this 
level. Similarly, for all fungi, the economic threshold is 0.50 
g/kg soil. The rate of multiplication of each nematode species 
decreasd with the increase in inoculum level (Table -6,8). This 
could be due to competition for food and space encountered with 
increase in inoculum levels. The results are thus in agreement 
with those of Seinhorst (1966 ) and Ostenbrink (1986). Likewise 
the disease index increase significantly (P=0,05) with increase in 
the inoculum level of the organisms. This is explainable as more 
units of pathogens are available to infect the plants at the 
proper stage of plant growth and favourable environment 
(Lazaravits ei al. 1991). The progressive decrease in plant 
growth together with decrease in nematode multiplication with the 
increasing inoculums of nematodes has also been reported by Gupta 
and Mehta (1989), Jiji and Venkitesan (1989), Chapman (1959) 
Thomas and Clark (1983), Alam £i al. (1974), Endo (1975), Ismail 
and Alam (1975), Fazal and Husain (1991), Kheir and Osman (1977), 
Verma and Anwar (1995). Almost all the rhizosphere fungi isolated 
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in the present study adversely influence the germination of seed 
of tomato. Least seed germination has been observed when the seeds 
have been infested with Fj. oxysporum f .sp.lvcopersici. F. 
moniliforme . P. aohani dermatum. P. debarvanumR. solani and C. 
lYcopersici (Table-13,14). These fungi have been found to 
adversely affect both the plumule and radicle. However, the 
adverse effect of saprophytic fungi has been less than that of the 
above. Of these saprophytic fungi the least germination of seeds 
has been observed when seeds have been infested with S^ . nigricans 
(Table-13). Seed germination has been most inhibited when soil has 
been infested with both the nematodes together with £^ oxvsporum 
f.sp. Ivcopersici. A. solani. P. aohanidermatum. R. solani separa-
tely and together. The higher fungi are known for lignin or chitin 
decomposing fungi (Dennis and Webster,1971). The tomato-seed coat 
etc. are rich in chitin, therefore, more attack is possible by 
such fungi. R^ . nigricans is one of the lower fungi and is sugar 
loving fungus (Warcup,1957). Therefore the attack on tomato seed 
by this fungus appears to be less. Moreover, for the attack, an 
array of enzymes and toxin produced by fungi are required. 
Itappears that saprophytic fungi lack potentiality on these fronts 
(Wheeler,1975). The fungi not only reduced the percentage 
germination of seed but also delayed the onset of germination 
probably due to adverse effect on stimulation of metabolism of 
seeds necessary to induce germination (Bawage g£ al..1993). The 
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effect of fungal metabolites of various fungi on seed germination, 
indicate that the culture filtrate of all the fungi adversely 
influence the seed germination. There has either been no 
germination or least percentage germination of seeds in standard 
concentration (S) of culture filtrates of all the fungi. However, 
with dilutions of the culture filtrate the percentage germination 
increased (Tablle-14). It is likely that fungal metabolites are 
toxic to seed or these do not stimulate the mechanism necessary 
for seed germination. ( Abraham,1978). These results are in 
conformity with those of Thomas, (1937); Mishra and kanaujia, 
(1973) and Dwivedi and Singh (1973), wherein also fungi as well as 
their culture filtrates adversely affected seed germination. 
The culture filtrate of all the rhizosphere fungi also 
inhibit the larval hatch of both ii,. incognita and Rj. reniformis to 
a varying degree. Standard concentartion of culture filtrate of 
all the fungi has been highly inhibitory to laraval hatch. The 
inhibitory effect of culture filtrate decreased with increase in 
the dilution (Table-19,20). Similarly.the culture filtrates of 
all the fungi have been causing mortality of larvae of both root-
knot and reniform nematodes. Highest mortality has been observed 
in the 'S' concentration of culture filtrate of all the fungi to a 
varying degree. The percentage mortality decreased with 
the dilution of the culture filtrates. The most effective culture 
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filtrate of fungi for causing highest mortality and least hatching 
has been that of A. f lavus. A, nicer. A. tenuis , fij. dematium 
(Table-22). It is obvious that culture filtrate arerich in 
phenols, antibiotics and other metabolic substances toxic to 
microorganisms ( Okhalm,1960 ; Mankau,1969). It is likely that 
these metabolic products might be toxic to nematode. The variance 
in toxicity could in part be to variety and concentration of toxic 
compounds present in the culture filtrates (Boosalis, 1956; 
Subreunanian, 1964). Shukla and Swarup (1971) obtained lethal 
effect of culture filtrates of $clerotium rolfsii on MJ. incognita 
larvae. They suggested the presence of oxalic acid and other 
inhibitory substances synthesized by g^ . rolfsii in culture 
filtrate. James (1966) reported that low population of potato 
cyst nematodes in the vicinity of grey sterile fungus could be due 
to inhibitory substances produced by the fungus. Azam et 
al.(1979) have shown that higher concentrations of culture 
filtrates of R^ . solani. Pvthium sp. and Col letotrichum 
atramantarium inhibit the larval hatch in KL. incognita. Singh 
(1983) also demonstrated inhibitory effect of culture filtrates of 
Aspergi1lus niger. A. humicola. Curvularia lunata. Sclerotium 
rolfsi i. Trichoderma viride to Aspergi1lus. Penici11ium and 
Fusariumetc.to nematodes etc. Khan et at. (1984,1989) also 
observed great variation in the hatching and mortality of M. 
incognita and R^ . reniformis in the culture filtrate of different 
114 
fungi. 
Tomato seedlings have been inoculated with two nematodes and 
different fungi separately as well as together in various 
combinations simultaneously or sequentially. Simultaneous 
inoculation of plants with nematode and fungi indicate more damage 
to tomato than sequential in all the combinations(Table-23,25, 
27,29,31,33,35,37,and 39).Inoculation of tomato plants with M. 
incognita and Rj. reniformis and the fungi (A*, solani. R. solani. 
F. oxvsporum f.sp. Ivcopersici and Pj. aohanidermatum) result in 
manifold increase in incidence and reduction in growth of plants 
(Fig.7 to 19). Sequential inoculation with nematode inoculation 
one week prior to the fungus inoculation than fungus prior to 
nematode inoculation cause more disease (Tab1e-'23,2S,27,29,31 ,and 
39). These results are in agreement with those of Varshney et 
al.(1987). 
This is in general agreement that nematode and fungus 
together cause more damage to plants ( Mouza and Webster , 1982; 
Taylor,1990). These results are however, not in agreement with 
those of VanGundy et al.(1977), who reported that the development 
of infection on tomato plants by jRj. solani was delayed by 3-4 
weeks when the plants were inoculated with the fungus + M. 
incognita simultaneously. 
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The nematodes besides providing avenues for the entrance of 
fungal pathogen, change the physiology of plants and modify root 
exudates which in turn might accelerate the fungal invasion ( 
Brodie and Cooper , 1964). Jenkins and Coursen (1957) reported 
that something more was involved than merely providing ready 
avenues for pathogen as a result of penetration of larvae in the 
root. They suggested predisposition of tomato seedlings to 
infection by damping-off fungi only after the nematode attack. The 
possibility of predisposition of plants by nematodes to fungal 
attack in present study to some extent as the association of the 
two organisms from the very begining, however,can not be ruled 
out. Most of the examples of predisposing effect of nematode 
includes those where namatode inoculation precede fungal 
inoculation, Porter and Powell (1967); Melendez and Powell (1970), 
Gonzalez, (1982); Kleineke and Wyss, (1982); Noguera and Smith, 
(1982); Hasan,(1985); El-sherif and El-waki1,<1991); Anwar and 
Saxena,(1993) and Rj. solani(Chahal and Chhabra, 1984). Kumar et 
al.(1988); Mani and Sethi (1987), Khan and Muller, (1982). The 
present results are thus not exactly in agreement with 
predisposition effects of nematodes reported. 
Less reduction in growth of plants inoculated with the fungus 
followed by nematode inoculation is under-standable, as it is 
likely that by the time, nematodes infect plants, defence 
mechanism in plants sets in causing production of phytoalexins 
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thus fungus got less favourable environment to attack, Nafe-Roth 
(1972). 
Low root-knot index and poor galling and egg-mass formation 
(Table-24,26,28,30,32,34,36,38 and 40) which resulted less 
nematode multiplication can be attributed to the interference of 
the fungus with the proper establishment of nematodes (Shukla and 
Swarup, 1971, Jsunes 1966) though destruction of host tissues are 
toxic metabolites (Wang and Bergeson, 1974). The multiplication 
of both the nematodes has been poor when inoculated with R. 
solani. F. oxvsporumf .sp. Ivcooersici and P_^ aohanidermatum. This 
confirms the findings reported earlier regarding the adverse 
influence of culture filtrate of fungi on hatching of larvae. It 
has been suggested that fungal invasion causes deterioration of 
root tissues thus reducing sites and the nutrition for nematode 
multiplication (Nath et aj.. 1969, Taha and Kassab, 1979, Carter, 
1981) or the fungal toxins and exudates adversely influence the 
nematodes, either by affecting the hatching arc increasing the 
mortality of larvae, thereby penetration and further development 
of nematodes in the roots (Mankau, 1969a ;Shukla and Swarup 1971; 
Alam et al. 1973a; Khan et al- 1984). These results are also in 
agreement with those of Dunn and Huges, 1964; Jones, 1958; Johnson 
and Littrell, 1969; Jorgenson 1970 Powell, 1971 wherein also the 
fungal component in the disease complex involving nematode-fungus 
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adversely influenced the nematode (Powell, 1971a). 
There are reports that in plants inoculated with root-knot 
and reniform nematodes the multiplication of each other is 
adversely influenced (Singh, 1976, Kheir and Osman, 1977, Taha 
and Kassab, 1979, Mishra and Gaur, 1981). For example, in 
simultaneous inoculation on soyabean, Jls. incognita suppresses R. 
reniformis but is not it self affected (Singh, 1976). In the 
present studies when the seedlings have been inoculated with root-
knot and reniform nematode simultaneously, the multiplication of 
both the nematode has been adversely affected. The numbers of M. 
incognita have been more affected than R^ reniformis (Table-
40,42,44,46). Various explanations have been advanced from time to 
time to explain the reduction in population of nematodes resulting 
from concomitant inoculations of two nematode species (Ross, 1964; 
Estoress and Chen, 1970; Chapman and Turner, 1975; Sharma and 
Sethi 1970). It appears that there is competition of food and 
space which has resulted in poor multiplication of each nematode 
(El-Sherif and El-Wakil, 1991). The secretion of each nematode 
species might be adversely affecting each other. 
Results on the effect of inoculating the seedlings with A. 
niger , F^ . oxvsporum f .sp. Ivcopersici with either M^ . incognita or 
R. reniformis indicate more damage to plants as compared to 
nematode alone or together with any one of the fungus (Table-
118 
47,48,49,50). It appears that Ai niger probably responsible for 
increase to damage. A^ . niger. though a week, pathogen finds an 
entry in to plant root (Nath and Kamalwanshi,1989) to colonize 
tissues of roots killed either by the fungus or damaged by 
nematode (Patel et al-flSSe). The possibility of toxins produced 
by fungi causing destruction of various metobolic activities in 
plants, cannot be ruled out (Nafe - Roth, 1972). 
Extracts of plants when incorporated in the medium increase 
the growth of all the saprophytic fungi to a varying degree. The 
increase in the growth of Ai candidus and Aj. fumigatus has been 
highest in the medium with the extract of Mj. indica while that of 
A. flavus.A. niger and Aj. nidulans. with the leaf extract of R. 
communis. However, with pathogenic fungi, the results are not 
consistent. By and large, there has been reduction in growth of 
pathogenic fungi as a result of incorporation of leaf extract but 
that of R_s. bataticola and R^ . solani there has been increase in 
growth with Cj_ orocera and that of £j. moni 1 iforme.F. solani in the 
medium with leaf extract of NL. indica (Table- 51). This variation 
in the growth of fungi in extract of different plant in 
explainable partly because of differences in the components 
toxic/stimulatory to fungus qualitative and quantitative (Kapoor 
et aJU 1981 ). 
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These results in a way support the findings of Bhowmick and 
Chaudhry (1982), Vir and Sharma (1985), Nath and Bordoloi (1986) 
where also extract of medicinal plants have been reported to 
inhibit the growth of fungi. They do not speculate the role of any 
particular compound in these studies but large number of compounds 
present in leaf extracts. However, the merits and demerits of 
any particular plant species and its role upon addition to field 
soils should be thoroughly assessed before making any 
recommendation for field application. Leaf extracts of all the 14 
plants species have resulted in significantly higher mortality of 
the nematodes and at the same time inhibited hatching of larvae. 
With increase in dilutions of the extracts, the effectiveness of 
the extracts decrease against both the nematode similar results 
have been obtained by Gowda and Setty, (1979); Nandal and Bhatti 
(1986); Rao and Prasad (1969) . 
It is likely that plant contain substances toxic to nematodes 
such as phenolics and alkaloids (Khan, 1973; Hasan and Saxena 
1974). Inhibitory effects of anthelmintic drugs and some plant 
extracts on larval hatching of NL. incognita have also been 
demonstrated earlier (Husain and Masood, 1975a; Husain et al. 
1977). These results clearly establish that extracts of all plant 
species possess strong nematicidal properties however, to varying 
extent. Uhlenbrock and Bijloo (1958, 59) isolated from a variety 
of T.erecta L. two thiophenic compounds, viz. eC-termthienyl and 
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5-(-3-buten-l-nyl)-2, 2-bithienyl with in-vitro which have strong 
nematicidal activity. Although no attempt has been made to pin 
point the exact chemical but it appears that this or similar 
related compounds are present in plant which are highly toxic to 
nematode. The fact that organic amendment stimulate saprophytic 
mycoflora in soil has supported in the present studies where leaf 
extracts have been found to stimulate the growth (Table- 56, 58). 
Soil amendment with chopped leaves improved plant growth and 
at the same time reduced populations of tL. incognita and R. 
reniformis. Azadirachta indica. Argemone mexicana. Calotropis 
procera. Tagetes erecta. Ricinus communis. Madhuca indica and 
Datura stramonium have been most effective against both the 
nematodes (Table -57,59). While the nematicidal nature of all 
three plants has been demonstrated in in-vitro studies using their 
leaf extracts, the phenomenon in soil may not be exactly similar. 
Of all the soil amendments tested with the leaves of Aj_ indica has 
been most effecitive in promoting plant growth and the same time 
reducing the nematode multiplication, therefore, the effect of 
soil amendment with leaves of Ai indica has been studied on the 
interaction involving nematode fungus in bi-pathogenic and tri-
pathogenic conditions. The amendments of soil with leaves of A. 
indica have also been very effective against disease complexes 
inoculating with nematodes and pathogenic fungi. 
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Various mechanisms have been proposed for the favourable 
action of soil amendement with organic matter such as (a) 
chemicals, toxic to nematodes are released as a result of 
decomposition (b) soil amendment results in the development of 
microflora antagonist to pathogen (c) the chemicals released as a 
result of disintegrate of organic matter are absorbed by roots 
causing tolerance in plant against pathogen and (d) the organic 
amendment improved soil structure favouring plant growth (Sayre, 
et al. 1964). It is likely that all the four mechanisms are 
operating in the improvement of plant growth and reducing nematode 
population in the present studies (Patrik and Toussoun, 1965, and 
Sitaramaiah, 1990). Aj. indica is known for various types of 
antimicrobial components belonging to diterpenoid and flavonoid 
groups such as Nimbin, Salanin, Thionemone, Azadirachtin (Thakar 
et al. 1981). It is likely that these components either 
separately or together might be adversely affecting nematodes or 
may be stimulatory to plants (Akhtar and Mahmood, 1993). 
It is clear from the present studies that rhizosphere fungi 
has an important role to play in disease complexes involving 
nematode and fungus. These fungi by and large are deliterious to 
nematode as in evident from the reduced hatching and accelerated 
mortality of nematodes in the culture filtrates. These culture 
filtrates also adversely affect the growth of pathogenic fungi. 
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The extract of different species of plants stimulate the 
growth of saprophytic fungi on the other hand reduce growth of 
pathogenic fungi. This explains where the population of saprobes 
increase due to organic amendment in soil. The organic amendment 
not only adversely influence the nematode but disease complexes 
involving nematode and fungi. Azadirachta indica has been found 
very effective against nematodes and / or fungi. 
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SUMMARY 
4.1 : 
Rhizosphere is rich in soil fungi as compared to non-
rhizosphere and rhizoplane. The frequency of 
rhizosphere/rhizoplane fungi increased with increase in age of 
plants. The frequency of A.niger and Aj^  flavus was highest in 
rhizosphere and rhizoplane respectively. 
4.2 : 
The saprophytic fungi inhibited the growth of pathogenic 
fungi in both agar-disc and culture filtrate tests. The growth of 
R. solani and Es. aphanidermatum was most inhibited by A. 
fumigatus: of F^ . oxvsporum f .sp. Ivcopersici by A_^ nidulans and of 
A. solani by Ai candidus. Least inhibition in the growth of all 
the fungi except R_L solani was by R^ nigricans. The least 
inhibition in growth of Rj. solani was observed by P^ . digitatum. 
4.3 : 
There was reduction in plant growth characters (height, fresh 
and dry weight) as a result of inoculation with fungi/nematode. 
The damage to plant was more at higher inoculum densities. The 
nematode multiplication declined with the increase in the level of 
inoculum. The minimum threshold level for nematodes is 1000 
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J2/g.f. per kg soil. 
Pvthiutn aphanidermatum. F. oxvsporumf .sp. lycopersici. R. 
solani and Aj. solani caused significant reduction in plant growth. 
The trend was same as with nematode. The minimum threshold for 
these fungi was 0.50 g/kg soil. 
4.4 : 
All the fungi tested adversely influenced the germination of 
seeds of tomato. Least germination was observed when the seeds 
were infested with Fj. oxvsporum f.sp. Ivcopersici. F. moniliforme. 
P. aphanidermatum. P. debarvanum. R. solani and C^ . Ivcopersici. 
These fungi adversely effect both the plumule and radicle. 
4.5 : 
There has been no germination of seeds in standard (S) 
concentration of culture filtrate of A^ . fumigatus. A. niger. A. 
nidulans, C. Ivcopersici. C. dematium, F. moni1iforme. F. 
oxvsporum f.sp. Ivcopersici. F. solani. P. aphanidermatum. P. 
debarvanum. R. bataticola. R. solani and V^ albo-atrum. 
4.6 : 
The emergence was least where Pj. aphanidermatum.F. oxvsporum 
f.sp.Ivcopersici. A^ solani and R^ solani was present together. 
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The Es. oxvsporum f .sp. Ivcopersici was most damaging at emergence 
stage when inoculated separately. Highest post emergence damping-
off was caused by BJL. aphanidermatum. In bi and tri-pathogenic 
combinations, there has not been much variations in the emergence 
of seedlings in various combinations of fungi but post-emergence 
damping-off was highest in combination of Fo + Pa and Fo + Pa + Rs 
respectively. 
4.7 : 
Seed germination has been most inhibited when soil was in 
fested with both nematodes together with EJ. solani. A. solani. F. 
oxvsporum f .sp. Ivcopersici and Pj. aphanidermatum. The highest 
post emergence damping-off was also observed when soil was 
infested with both nematodes. Infection with KL. incognita caused 
more damping-off than Ei reniformis with various fungi in separate 
inoculations. 
4.8 : 
The culture filtrate of all the rhizospheric fungi inhibit 
the larval hatch of both nematodes jMj. incognita and R^ reniformis 
to a varying degree. Standard concentration of culture filtrate 
of all the fungi has been highly inhibitory to larval hatch. The 
inhibitory effect of culture filtrate decreased with increase in 
the dilution. The highest mortality of both nematodes has been 
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observed in the 'S' concentration of culture filtrate of all the 
fungi to a varying degree. The culture filtrate of highest 
mortality and least hatching has caused by A^ . flavus. A. niger. A. 
tenuis and Cj. dematium. 
4.9 : 
Simultaneous inoculation of plants with both the nematodes 
and fungi caused more damage to tomato than sequential inoculation 
in all the combinations. Sequential inoculation with nematode 
inocuation one week prior to the fungus inoculation cause more 
disease than nematode inoculation after fungus. The 
multiplication of both the nematodes has been adversely affected 
when inoculated with Aj. sol an i. R. sol an i. F. oxvsporum f .sp. 
Ivcopersici and P^ . aphanidermatum. The number of Mj. incognita 
have been more adversely affected than that R^ . reniformis. 
4.10 : 
Inoculating tomato seedlings with Aj, niger. F. oxvsDorum 
f.sp. lycopersici with either M^ incognita or R^s. reniformis 
caused more damage to plants as compared to nematode alone, A. 
niger enhanced the damage to crop. However, multiplication of 
both the nematodes was adversely affected by sequential and 
silmutaneous inoculation of plants with nematodes + and both the 
fungi. 
127 
4.11 : 
Extracts of leaf of plants increased the growth of all the 
saprophytic fungi to a varying degree. The growth of Aj. nidulans 
and Aj. fumigatus was highest in the medium with the extract of M. 
indica while that of Aj. flavus. A. niaer and Aj. nidulans. in the 
medium with the leaf extract of Rj. communis. 
4.12 : 
Leaf extracts of all the 14 plant species have resulted in 
significantly higher mortality and at the same time inhibited 
hatching of larvae. 
4.13 : 
Soil amendment with chopped leaves of plants improved plant 
growth at the same time reduced multiplication of Mj. incognita and 
R. reniformis. A. indica. A. mexicana. C. procera. T. erecta. R. 
communis. M. indica and Dj. stramonium have been most effective 
against both the nematodes. 
4.14 : 
The soil amendment with leaves of Aj. indica was also very 
effective in improving the growth of plant and minimising the 
damage to plants by nematode - fungus (Pathogenic) or nematode and 
fungus (Saprophytic) etc. 
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